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PiOffresstve Education Association 


Theodora M. Arel 


A Problem 

The psychotechnicfil methods employed most extensively in schools 
today are limited in their measurement of psychological functioning 
These tests give some indication in terms of relative scores and 
milking in the school population of the pioducts of some aspects 
of behavioi, solving pioblems, lemembcring, imagining, and under¬ 
standing They do not, however, tell us about differences in dynamic 
aspects of behavioi Two students may obtain the same scores on 
.1 test but yet one is pcrseveiative and finds it haid to turn fiom 
one type of pioblem to another, while the other may be so facile 
in shifting from one task to anothei or so unconcerned about leaving 
a pioblcm unsolved that he rips along through a test with the 
gieatcsC of ease. Foi puiposes of selection, classification and adjust¬ 
ment of students in tlte school situation, measiiiement of conativc 
/IS well as cognitive modes of psycliological functioning is indicated 
Pcisonal data qucstionnaiies and psycho-neuiotic mventoiies re¬ 
veal something about these dynamic aspects; whether an individual 
worrie'; about his woik, whether he can concentrate or is distract- 
able These questionnaiies, however, do not give scores foi be¬ 
havioi in the actual situations uiidei question, but lathei show 
what students say they do or might do That there may be some 
lelatfonship between an S's opinion of himself and how he actually 
behaves in conciete situations is no doubt true, but the lelationship 
may be cithei diminislicd oi increased depending upon the dynamic 
influences at work at the time S is answering the questions. It was 
rather the measurement *of some of these dynamic influences that 
arc present when an 5 thinks, with which we were concerned. 

■"Received in the Editonal Office on September 24, 1939 
'Tills study was carried on during 193S-36 for tlic Committee on Study 
of Adolescents, Commission on Sccoiulaiy School Curnculiiin, Progressive 
Education Association, tvliile t)ie anfboi liad a fellowslnp under the Cenei.il 
Rduc.Uion Board 
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MEASUREMENT OF DYNAMIC ASPECTS OF BEHA¬ 
VIOR AMONG ADOLESCENTS-**! 

Piogtessive Education dssociaiion 


Theodora M. Abel 


A Problem 

The psychotechnical methods employed most extensively in schools 
today aie limited in their measuiement of psychological functioning. 
These tests give some indication m terms of relative scoies and 
lanking in tlie school population of the products of some aspects 
of behavior; solving problems, icmcmbering, imagining, and under¬ 
standing. They do not, howevci, tell us about diffeiences in dy/iamic 
aspects of behavior Two students may obtain the same scoies on 
a test but yet one is pcisevcrative and finds it hard to tuin from 
one type of problem to another, while the other may be so facile 
111 shifting from one task to anothei or so unconcerned about leaving 
a problem unsolved that he rips along through a test with the 
greatest of case. For purposes of selection, classification and adjust¬ 
ment of student'^ m the scliool situation, measuiement of conativc 
as well as cognitive modes of psychological functioning is indicated 
Peisonal data questionnaiies and psycho-neurotic inventoiies re¬ 
veal something about these dynamic aspects, whcthei an individual 
woiries about lus work, whether he can concentrate oi is distiact- 
able. These questionnaires, however, do not give scoies for be¬ 
havior in the actual situations undci question, but rather shoiv 
what students say they do or might do. That there may be some 
relationship between an 5*3 opinion of himself and how he actually 
behaves in concrete situations is no doubt true, but the relationship 
may be cither diminished or incieased depending upon the dynamic 
influences at work at the time S is answering the questions. It was 
rather the measuiement of some of these dynamic influences that 
aie piescnt when an S thinks, with which we were concerned. 

"RecPiveii ni the Ediiona] Oflice on September 24, 1939 
^This stiuly W.1S earned on during 1935-36 for the Committee on Study 
of Adolescents, Commission on Sccondnry School Cuniciilum, Progressive 
Education Association, svhile the aiithoi had .a fcllowsliip under the General 
Ediicniion Board 
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The Do\^^ 1 cy ff'iH I'ciiipcianu’nt Tc<is uiaclc an atltiinpt to meas¬ 
ure comUivc fisiiccts of behavior pcisistencOi fiecdtun (lom load, 
flexibilitv Then use has been limited Ikcaiiso of the difTirultv of 
nsccitaimng whethei oi not the tests nie,isine the x’olilioiiiil cliai- 
acteusttc clcsii^natcd Fuitheiniorc, we rulcil out these tests .(s they 
did not sufficiently provide conditions c(|ii!valcnt to an iiUcHigenoe 
OI acliievemcnt test wlicic the S's have to do some ihinkmii out of 
problems, moic so than in tlic easy tasks miuired by Downey, but, 
nevertheless, wlicic it would be possible to measuic eon.itivr as]U'i.ts 
of behavior 

Lewin and his associates have developed technuiues foi measvinnK 
the d\nnmics of hchavioi, which meet the objections wc fonm! to 
the Downey tests (4) I^cwm has assumed t!u\t in doliifi a task 
tensions aic cicated m an oiganism and these tensions may be 
icicased m vailous ways (thiougli mcmoiial ieca.ll, cnuyiiiK out a 
substitute task, etc) It is tile measuicmcnt of the lelease of tlicse 
tensions with which Lcwin tvas conccincd Foi instance, /2cif?«unik 
and he found that iinfinishecl gonl-dctcimiiicd tasks may set up a 
tension in the oip.inism that persists icpaiillpss of the cMcinal 
ncccssitv 01 lelcvnncy of finishinK the task (11). If 6''s rUC pic- 
'ented with n seiics of tasks some of whicli ihcj’ air allmved to 
finibh, svhilc otlicis they arc prevented from so doinp, and are sub¬ 
sequently told to iccall the tasks they have pcrfoimed, they remcmlnr 
on the average almost tvvicc as many unfinished as finished tasks 
Rut aUo, many individual difteicnccs in lesponsc occiii Yininpor 
c-luldren and moie naive and ambitious adviUs recall moie iinrnnslied 
tasks, while moie sophisticated or imjifteicnt adults am! fatigvicd 
individuals recall inoie completed tasks, Vaiious othci investi¬ 
gators liave conobotated tliesc results (Pachauu, 8; Roscn/weig 
and Mason, 9) 

Another line of piocedurc worked out by Lcwin and Ills (.ollaboia- 
tors has been the conditions under which an 5 i etui ns to an inter¬ 
rupted task, 01 those under which a substitute task can dram oft tlic 
tension set up by an original task that S is not allowed to cam' out 
(Katz, 3, Lisstier, 5, Ovsiankina, 7). But the technique of ic- 
callmg completed and mtenupted tasks seemed to us to be the one 
that could be best adapted for use among adolescents in school, 
because the method could be employed in gioups, could be earned 
on within a reasonable time limit, did not icquire anv elaboiate 
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equipment, but did reveal individual differences as well as group 
tiends. 

B Procedure 

On ibc basis of suggestions offeied and difficulties cncounteied 
by other investigators we devised a senes of tasks that met the 
following icquircmcnts:^ 

1 Papei and pencil, each one of which could be presented 
on one sheet of paper (The disadvantage of moie elaboiate 
equipment can readily be seen in giving group tests) 

2 Taken seriously by adolescents {CA 15-20) [Lack of 
incentive and indifference lecliices tension foi unfinishecl work 
Blown (2), Maiiow (6) ] 

3 Not too inteiestmg (Inteiestmg tasks aie itcalled too 
readily legardless of whethej they aie completed or not) 

+ Understood immediately by all S’s (To ininmn/c time 
reqiiiicd foi explanations) 

5 Short 

6 Not too difficult so that most of the cniiid finish m 

the allotted time, but yet not too easy ao that there would be 

some necesaity for application 

7 IDchnitely goal-dctcrmincd m the sense that the Bnal 
answei could not be obtained until the whole task wns com¬ 
pleted, but yet where the goal was clem cut 

8 Vaiicd, non-vcibal and verbal, and coveimg diffeicnt 

helcls of interest (sports, games, diawing), coveiing different 

school sub) 0 ct 8 (autlimetic, nlgebia, and social science), and 
lequinng diffeient modes of thinking for their solution (logical 
and imaginative) 

9 Suitable for both sexes 

Eighteen t.isks were selected after several pieJunuiaiy tiials Uu- 
foitunately, because of the time limit of 45'-50', school period 
allowed for testing, it was not possible to have 20-22 tasks, the 
number which otliei investigators have found suitable. The tasks 

WCIC’ 

1 Wutuig a given sentence twice in disguised handwiiting, 

2 Ai/fhmctic pioblem 


"Thanks aie due Piotcssoi Max Weithciinci of the New School for SocmI 
Research for valuable suggestions conccining the selection and ndminis- 
tei mg of tasks 
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3 Concocting a 10-word telegram calling membera of a 
club to a meeting 

4 Proofreading a paiagraph piesentcd with apcHing errors 

5 Choosing the quickest route to travel between two titles 
where changing trams .it junctions was required Time tables 
given. 

6, Finding three woids, name of author, city and river, all 
beginning with the same lettei and each word not having moie 
than SIX letters 

7 Two columns of figures to be added to find which column 
has the largest sum 

8, Two sentences m aitificial language with vocabulary 
given To be translated to see whether these sentences con¬ 
tradict each other in meaning or not 

9. Two simple algebra equations to solve and find out 
whether the piopoUioii of the fust to the second is greater or 
less than 4/6, 

10 Choosing between having n tiinl by judge or jury m .in 
automobile accident (diivcr innocent), Reasons for the choice 
to be given, 

11 Parnphiasing a six-line poem. 

12 Connecting by stinight lines mimbeis scattcicd ovci the 
page in inndom uidci Numbers to be connected in sequence 
(1-30), 

13 Completion test Filling in blanks in .i parogiiijih 

U Making a symmetilcal design in a icctnngle uiing 19 
stuiglit .iiid SIX curved lines 

15 Four words given. Required to make three sentences 
with different meanings using all foui words in each 

16 Arithmetic problem. 

17 Opposites test 

18 Floor plan of school building given The itinei.iry of 
two pupils sent on vaiious cnnnda around the school is prt- 
sented The problem is to decide whcthei pupil A oi B has to 
go the gicBtest distance, 

At a. signal, the first papei was turned ovet and S's weic given 
diiections for the first task At a second signal, S's started woik 
On the tasks that weie to be completed, S's were allowed to woik foi 
thiee minutes (most of them had finished by then) and wcic then 
told, "TJwt will he all Put yom papen tv the foldei Jfe shall 
now turn ovet the next paperp We then began to explain the direc¬ 
tions for the second task The same instiuctioiis were given for the 
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t.isks that weie cut off at 30 seconds We made no comment about 
not giving moic time We merely said that we had to turn to the 
next task We ahvavs made sine that a task that was not to be 
worked on any more was placed in the folder piovided, so that S 
could not see this task again noi lefresli his memory, 

The ordei of presenting the tasks icmained the same tliioughout 
the expeiimentmg (Nos. 1-18 as we have described). Two variables, 
however, were mtioduced in the test piocedure, the fiist was the 
piesentation of a task as completed or interrupted (Series A and B), 
the second was the type of mstiiiction given as to the leason for 
administeiing the tests (Motivation I and 11) 

In ordci to incicase the tension for finishing tasks, we had all 
fi’s always complete Tasks 1 and 2 We hoped thus to give them 
tile feeling that tlie tasks were to be completed. Of the next 16 
tasks, eight weie always completed and eight were intciruptcd. In 
Senes A the iS’s completed Nos. 1, 2, 3, 5, 8, 9, 11, 14, 16, 18, and 
were intciruptcd on the other tasks In Series B the iS’s completed 
Nos. 1, 2, 4, 6, 7, 10, 12, 13, 15, 17, and weie interrupted on the 
othei eight tasks Approximately one-half of the S’s weic included 
in each of the seiles. 

A good deal of woik has been done by othei investigators on the 
influence of motivation on the lecall of tasks. Rosenzwcig told one 
gioup of adults that the tasks (puzzles) he was presenting them 
with, weic being given as an intelligence test, to another equivalent 
group, he made the motivation much more infoimal saving the 
puzzles were to be done only as a help to the experimenter in 
classifying them foi futuic use (9). The foimei gioup, who took 
the task as a test, recalled more completed tasks, while tlie lattei 
recalled moic unfinished tasks Rosenzweig felt that cithei pude oi 
excitement caused the greater recall of finished tasks for the first 
gioup Mariow studied the effects of encouragement and discouinge- 
ment (6) He found that both these incentives weic more effective 
in pioducing moic tension for unfinished tasks than was tlie incen¬ 
tive of indiffciencc given a control gioup. Zeigarnik showed that 
intciest in the task pei se regardless of score produced a greater 
lecall of incompleted woik, while predominant interest in obtaining 
a rating Ii.ul the opposite effect, bunging about greatci iccall for 
completed woik (11). 

We gave two types of instiuction in oidei to study some of the 
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diftciciKCb 111 motivation sufiKC^tccI hv invcstij^.itois IJiulor 

Motivation I wc strcs'icd competition (a typical test piOLcdmc), 
cclliu^ the tS’s they would be picscntctl 'Vitli a sciies of new .iiid 
intcrcstmi? tasks, and that the piupO'C of iho tc-^t was to see whether 
students in diflcient schools aiomul New Yoik did as well, if not 
better, tlian frcslimen in college They \vcic told to do as well .is 
they could Undci Motivation H the instructions wok- ladically 
changed in oidei lo tiy to eliminate the idc.i of compoimg m .i 
test awuatlon The SS %ve\e toW that thev weie p.uticvp aing in a 
kind of psychological experiment Wc said 

I ara going lo give you several tasks lo <lo, Init the purpose 
of these tasks has nothing to do with lUiy individual score you 
lunke, with how well von succeed iii doing the pioblems 
given I am lutcicsicii ii\ (mdiiiE out the wan in wlucU you 
all handle cliifereiit proliltms, and the fiUiliides yon tnkc toward 
them, and not at alt iii nidividunl dilfcrcnci's tii siirccss niul 
f.iihn c 

We hoped in this wav Ln have the 5"s become inteiesicd in the 
tasks per se legnidless of the outcome and lo compnte these icsidts 
with those undci Motivation I 

1. Recoil f’locetfioc 

When the tassks weie finished undci both Motivation I iind II, 
the evpcimienter said that that was the end of the test, but that 
before leaving she would like the 5’s to do one moic tiling, just a 
little stunt that waii only foi the benefit of the cxpciiincntci hcisclf 
and would not he handed jn with the test matcii.d Tlic 8's did 
not have to put tlieu namei> on fhis sheet (latei identified hy means 
of tlie handwriting) Afiei tonveising infoimally witli the 8’s for 
one 01 two minutes to get them away from a test atmosphere, the 
experimenter handed them a sheet of papei, and told them to rvrite 
down the names of the tasks thev h.id done in the ouler in which 
they came mto then heads They were told to di aw a line uiidei 
the last luroe ihcv wrote before they hesitated and slopped to 
think This wc did as Zcig.armk had found thnt the fiiicnt recall 
before hesitancy was the more impoitant pait of the tension recalls 
of unfinished tasks Under Motivation 11 we next asked the S\ 
to write down any comments they wanted to make about the tests, 
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what they thought about them, and what attitudes they hail while 
doing them, This was also to be infoimal and as a help to the 
cxpcjimentcr 

2 Siibjecls 

Undei Motivation 1 theie weic 206 high school students, 101 in 
Giade 10, 81 m Grade 11, and 24 m Giade 12. The schools 
participating in the study weie the Fieldston, Bieailey, and Chapin 
schools in New Yoik City Undci Motivation 11 there were 71 
high school students, in Giade 10 at the Bionvville high school 
and in Fiiends’ Seminaiy, New Yoik City, and 66 college freshmen 
at Sriiah Lawrence College, Bron\villc, and Piatt Institute, Brook¬ 
lyn,^ The gioups given the test by Sciies A and B (ordci of prc' 
scnting tasks as completed oi mtenupted) wcic appioximatcly equal 
foi each class, school, and college The gioups were limited to 10-15 
S’s each Tlic author acted as expeiwnenter thioiighout, 

3. Method of Sconiiff 

Our fust method of scoring was an adaptation of the one used 
by Rosenzweig and Mason (10) We found the pci cent lecall 
of mtenupted (i) and completed {C) tasks, and employed these 
pel cents m obtaining diffciences between tlie I and C lasks If the 
diffcicncc {I-C) is positive then a giCtUci number of / than C tasks 
aie recalled If the diffeicnce is negative, the opposite is tiu^; A 
score oi zero means tliat an equal number of I and C tasks have 
been recalled 

Othci methods of scoring will he explained as they aie employed 
later on ill this Study. 

C. Results 

Om lesults aie picsciitcd in two sections, Section 1 contains com- 
paiisons of Scries J and B (oider of presenting tasks as completed 
OI intcnuptcd), time of presenting tests (whethei iS’s talcing the test 
carliei influenced those doing so subsequently), Motivation I and II 
(as test oj psychological experiment),* different schools and colleges, 
and sexes Section 2 contains compaiisons of suhgioups, those re- 

"Thanks are due the principals of these scliools, and Dr Eli7abcth Duffy 
of Sarah Lawicncc College, and Dr Alice Biyan of Pratt Institute tor their 
kind cooperation in this study 
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calling more / or C tasks or an equal number of each, and discusses 
the significance of these differences as cxpiessions of diffcienccs in 
dynamic aspects of behavior. 

1. GlQUpS 

Scihs A nnd B (oidcr of piescnlinK tasks .is tompleted or 
mtcrniptcd) In spite of having tiied to eliminate in piclimuiaiy 
trials, tasks that were so interesting that they weie recalled by all 
groups regardless of whether they were interrupted or linishcd, there 
were two tasks that svcie still letallcd most of the tunc (7Q to 100 
per cent). These tasks -were No. 14 (making a symmetiical design) 
and No. 18 (floor plan of school) ^ Making the design caused a 
good deal of excitement and interest on the paic of some gioups, 
either because it was diffcicnt and fun, oi because it caused em¬ 
barrassment (the S felt he was no aitistl) No 18 was the last task 
nnd was lemembeied because ot the leccney factov.'’^ Conscriucntly, 
we eliminated these two tasks fiom the seoiiug. In giving llic 
results below wc are Ubing onlv the lecall of 14 tasks (Nos. 3-13, 
15-17) Tasks 1 nnd 2 wcic considered prehininaiy as we have 
previously stated. 

I'ABLli I 

Shqwivq Souris im Suries d and 21 Km uMnu Mohvatiom I rnd II 


Motiv 

Scr 

Gioup 

Giadc No J's 

{Dificienccs 
M Ql 

{1-C) 

03 

1 

A 

rieldston 

10 

3S 

•fio 

—19 71 

4-3313 

I 

n 

FicUlstou 

10 

42 

— 4 46 

—21.25 

4-10 20 

I 

A 

Fieldslon 

n 

42 

+ 8.43 

—12 21 

4-30 93 

I 

B 

Ficldston 

11 

86 

0 

—24 75 

4-23 85 

II 

A 

Bronxville and 








Friends’ Sem 

10 

35 

+ 5 25 

—10 88 

4-1625 

II 

B 

Bronxville and 








I'Meiuls’ !Scm 

to 

35 

+ 5 25 

— 7 

4-21 66 

II 

A 

Sarah Lawrence 








and Pratt Preahman 

3S 

— 3 IS 

—23 67 

4-uso 

It 

B 

Sarah Lawrence 








and Pratt Freshmen 

31 

— 144 

—18 09 

4-11 58 


‘We are not including the frequencies of lecall for all Usks bucfluse of 
space limitations 

the recall of tasks could have been delayed four or five minutes aftei 
me_ completion of Task 18, the recency factor could have been loduccd 
This was not possible because of the time ffmitation of the testing period 
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Table I shows the medians and quartiles of the difference scores 
(I-C) in Series jfl and B (the Brearlcy and Chapin groups arc not 
included in these comparisons)- As can be seen from these data, 
there are no appreciable differences between Series A and B except 
in the case of the two Ficldston classes (10 and 11), where Scries /I 
favois the recall of interrupted (/) tasks more than does Series B. 
Rut these differences arc not reliable statistically. By the A series 
the ave dtff scoic {I-G) for Classes 10 and U combined is -f-5 32, 
20 13, and by the B series It is —4 34, PE 19 30. The actual 
(tiff, in (ive score is 9 66, PEai// 3.16 GR. 3.05 In view of the 
similarity of icsults of tlie two senes, we grouped the lesults for 
Series A and B in our next comparisons 
ti'. Time of {jwing tests. As the tests at Ficldston weie given to 
faiily laigc gioups in two successive weeks, we looked for a possible 
difference in performance between tlic first and second weeks. S's 
tested in the second week had opportunity to profit from information 
obtained from S's tested the first week, although wc tried to give 
the impression tliat the recall task was not part of the testing Three 
gioiips in Glade 10 (two groups by Series A and one by B) and 
tluce groups in Grade 11 (two by Senes one by A) were tested 
tlie first week, and the same number of groups were tested the 
second week (two giou/rs by Seiics 73, one by A in GniJc 10, two bv 
Senes A, one by B in Grade 11). The I minus C scores were 
(Table A). 

TABLE A 



No S'a 

Ave 


Fiist neck 

79 

—2 06 

20 S3 

becoiid week 

76 

-l-l 06 


The results were 

about tlie 

same foi tJic 

two weeks In fact, 


the second week slightly h\aisd the plus scores, whicJi is not whut 
would have been expected if the students had “learned” something 
about the nature of the experiment Furthermore, if i9’s taking the 
test the second week had been told about the different tasks and 
about the recall task in particular, their memory span for the number 
of items recalled might have been larger than foi the students who 
look the test eailier This was not the case, as wc found by obtain¬ 
ing tlie number of recalls for the first and second weeks, all of 
which averaged 8 or 9 
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c. Motwaim I flnd U (test or psyclioloRical exiHumeiit) Nci 
diftcrenccs were found in tltc fiectucncy of lec.ill foi 1 or 6 tnsks 
undci the two type^ of niolivation (rahle 3) Oui lesults .irc 
contrary to those of Roscn/>wcig (0) Hot we ^\eio dealing with 
5’s who had .ill taken ficciucnt tests of intelliKetite or scholastic 
aptitude. To them oui experiment was just one moie tesi, pint ot 
the loutine. In spite of instructions to the Lontrniy uiulei Motiva¬ 
tion 11, they took the tasks a& a test "Wc can .issiiriic tli.it their 
picdominant attitudes weie not conducive to paiticip.itiiiK actively 
in the tasks for then own s.ike but lathei of obtaining a scoie or 
rating. 

(I GrndeSj sc.l|oo/^ und colleen Ikfore picscnting the comp.ua- 
tiYC data on the recall of I and C tasU, we shall give tlv memoiy 
ispan foi the diftcrent gioups tested logaidlesh of wlu’thci the tasks 
were completed or not. We added up the total number of recalls 
(not including the recall of the fiist two tasks) The icsults arc 
shown in Table 2 The diffciciiccs in the niiiiibci of lecalls for 


TABLE 2 

SKQWiUG Ave No UacMU loa Dirrivtur Gkuups .cnu Musuris oi 

Variadility 


Motiv. 

Group 

Grade 

No S’s 

K.iligc 

No. rec.ills 
Ave 

Pi 


Ficldstoii 

in 

78 

3-15 

8 (iS 

1 61 

I 

Fieldnon 

11 

31 

5-1+ 

9.35 

1 15 

I 

Bieailcy 

10, 12 

38 

9-1+ 

11 13 

,89 

I 

Chapin 

12 

9 

7-1+ 

9.9+ 

1 2+ 

ir 

Bionwille 

10 

50 

5-H 

8 66 

1 53 

II 

FncniU’ Sem 

1 10 

21 

3-1+ 

9 69 

1 71 

II 

Sarah Law 

Freshman 

•10 

7-1+ 

103 

89 

II 

Pratt 

Fi cshtnaii 

2<; 

5-1 + 

9 35 

1 54 


the different gioups aie negligible except in the case of the Ikcailcy 
gioup whose flw. memory span was gicatei than that of any other 
group (diffetcnce reliable statistically). The Brc.ailcy School con¬ 
sisted of a highly selected group of giils, all of wliom bad exerp- 
tionally high scenes on the AmcTican Council Tests The memory 
span for all othci gioups being practically cciunl, makes the lesults 
fm the recall of 7 or G tasks the moie compaiablc 
Table 3 gives the difference scores (I-C) for the gioups tested 
The scores for the two giils’ schools under Motivation I were 



IIILODOIIA M AHEL 


13 


I'ABLE 3 

SHOWING SCORFS, SFRICS // AND li CoMllINIII), I'OR DirTERFNr SCHOOLS, COLT EGCS 
AND GRADLS UNDLR MOTIVATION I AND II 


Difference 

scores 


Motiv 

ClMHIp 

Ginde 

No S’h 

Avc 

PF 

I 

l-'lLlllsldll 

10 

77 

+ 31 

19 0 

I 

riehhtoii 

It 

78 

•k 61- 

19.23 

I 

iBicarley 

10 , 12 





\citapin 

12 

+7 

+2.68 

17 87 

II 

fBronxvillc 

10 

70 

+421 

16 98 


iFiicnds’ Sem 





ir 

fSniah Law 
\Pintt 

Freshman 

6 (; 

—3 66 

14 85 


till own tnp;eihci ,is wcic tlio'ic foi the two schools and two coUe(res 
in hlotivation II as no appicciahlc diffeiences weie lound between 
these piovips CompaiiiiK these avciagcs, wc sec that there arc no 
outstanding differences among tlic gioups The only noticeable differ¬ 
ence lies between the colleges and the vaiious -school groups Both 
(.ollcge gioiips iccalled moic completed (C) tasks than Jul the school 
gioiips. This diflcicnce, liowevci, is not icliablc statistically It we 
Lomp.iic the diffeioiKC in avei.iRe between the colleges and the group 
showing the gicatcst i,oiitias*i to them (Bronxville 10 and Fiiends’ 
Sem 10), W(‘ (iiul the actual difteicnce in avcia-re 7,H7, and the 
PE.iiff 2 It which gives a Gil of only 2 89 Ncveitheless, tlicie was at 
least a tendency on the pait of the college students to iccal! more 
completed tasks than did the school groups This diffeicnce will be 
biought out tiTOic clcaily in oui next compaiisons 

'I'hh time wc cmploved as scoics ihc pcicentage iccall for / ^ind C 
tasks sepaiatcly, instead of the diffeiencc between / and C Table 4 
slunvs first the peicentage recall foi 1 then for C tasks tor the 
different groups These results indicate tliat the college students 
iccall appioximatcly the same percentage of I tasks as do the other 
gioiips but iccall more C tasks The Birailcy-Ciiapm group was 
excluded fiom these compaiisons foi, as we have already mentioned, 
the Brcailcy giils who formed the decided majoiity of this group 
(38 out of 47) iccallcd on the average two more tasks than did anv 
otlici group, scliool or college, so that theii peicentage recalls for 
bolh / and C tasks aic highci than ate those of the othei gioups 
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TAllLE 4 

Showing Elrcentaoe Rlcau, roii iNiiRRUinin (/) avd CoMi’iirin (C) 
Tasks for tup Diuiri'nt (Jroum 


Pciccnt.iKc rcrrciitRKC 

rectill / f/uskM 


Group 

No S’a 

Ave. 

PI 

Avc 

vr. 


77 

49,50 

15(56 

50 0 

14 27 

riclditon U 

78 

55 88 

15 60 

5U 

12 65 

fHionxville 10 

iFiicnds’ Sem. 10 

70 

53 70 

IS 31 

5142 

13 75 

fSar.ih Law 

iPratt 

C& 

58 40 

12 24 

62 14 

10 47 


Shonuhig Mcastues of^ RcJinhihty of Differences [Coll.—Sofah Lniv, n».i 

rind) 


PercciUftRe I’erictitaKe 

rccnll rci'all 


Groups 

AcUiii) 

Ihfl 

7 l.Tsks 

GR 

Acinnl 

ritff 

C tasks 

CR 

Coll, nnd Fielilsfon 10 

89 

233 

3 81 

1214 

2.07 

5 86 

Coll nnd Fieldston 11 

2 52 

2.32 

1 03 

3 04 

1 93 

417 

Coll nnd Bionvvillc- 
Fi tends’ Sem 

47 

2 38 

1 97 

10 72 

2 08 

514 


If we compare tlic percentage recall for 7 tasks of the college stiulcnts 
with those of anv of the other groups, we find no difference tlint 
15 entirely reliable statistically (Table 4) On the other hand, 
when we compaic the peicentngc recalls for C tasks, all the differ¬ 
ences are reliable statistically as can be seen from the table. These 
lesults fiirthci corroborate the fact that the coUcrc students had 
a relatively greatci recall foi G than for f tasks in comparison with 
the school groups^ 

Other mvcstigatois found diftcicnccs at various age levels. 
In geneial, youngei children recall rnoic un/inislicd tasks tlian 

do oldei ones (10, 11). Fiiitheimore, Roscnzweig rppoitcd 

that older S’$ have moie pride and consequently lepicss incnioii’ 
for unfinished tasks, while tlicy boasted of recalling tasks satis¬ 
factorily completed. Our college students seemed, in geneial, woi- 
ived about not doing the job well (many of them had not h.ad 

algebra in quite a while), so that the factor of pvulc may well 

have been stronger with them than with the younger 5’s> 

e Sey. We compared the performance of the boys and gills in 
the mixed gioups, Fieldston and Rionxville (at Friends’ Sem 
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and Piatt there was a very small number of boys but too small a 
number to make sex compaiisoxis) The avciage difference scoie 
{I-C) for 127 girls m Ficldston and Bronxville was -1-4 4 PE 16 5, 
and for 76 boys it was —4 77 PE 1821, The actuaPdifference m 
ave score is 9.17, PEjiff 2.53, and critical ratio 3,62. This differ¬ 
ence is not entirely reliable statistically (99 per cent reliable), but 
It shows a marked tendency for the girls to have plus scoics and 
the boys to have minus scores 

We also looked for diffciences' in percentage recall of I and C 
tasks separately. We found the boys performed differently from 
the college students The latter, as we have shown, lecalled more 
C tasks than did the school i9's The boys did not recall more C 
tasks, but rather tlie girls recalled many moic I tasks than did the 
boys (Table 5) As can be seen from the table, the difference be- 


TABLE S 

Showing Sex DiirERCNCFS in PcRCENrAor Rpcaii of / and C Tasks 


SCK 

No S>9 

Ave PE Actual Otjf. 


CR 

Boys 

Girls 

1 

76 

127 

Percentage recall of 1 tasks 
+S16 14.27 

5SS0 15 V9 

2 21 

6 94 

Boys 

Giila 

2 

76 

127 

Percentage recall of C tasks 
^6 58 14 72 

53 46 12 r 

1 99 

3 45 


tween the recall of / tasks is statistically reliable The girls also 
lecall on the average more C tasks than do the boys, hut the difference 
here is less and not statistically reliable. 

These diffciences between the sexes were not due to differences 
in CA, intelligence, or distribution in groups given Scries A Oi B 
and Motivation I and II We checked these factors If the boys 
had lecalled more C tasks, as did the college students, we could 
conclude that pride or some equivalent attitude influenced their 
behavior more than it did the girls. But this was not the case 
Rather, the gills recalled more I tasks It would appear then that 
the girls participated moie actively in the task situation, and conse¬ 
quently developed greater tension for unfinished performance tlian 
did the boys. 

In his study, Pachaun found no sex differences between boys 
and girls in the lecall of 7 or C tasks (8, p. 111). He gave a senes 
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of Mskb to 80 boys and g\rU in Enslaiul, aj^cs 13 and 11- He found 
tile mean quotient (unfinished divided bv finished) was 1 84 for 
the gills and 2 foi the hoys, lie did not icfei to diffeiem.es in 
the frcquencTy of iccall of / and C tasks considered seiiarately 
Zeigarnik mentioned the fact that a task that was not particiilailv 
suited to one sex did bring out differences in recall For instance, 
she employed a croclieting task which gills lecalled if imfinibhcd^ 
Tlic hoys felt stupid doing this task and conscqiientlv seemed to 
forget It during the recall period Our study had tried to obviate 
this factor of interest 

2 Subgroups 

We have been considciing so fai incasiiicments of central tendency 
which do not neccssaiily give us an adequate picture of individual 
differences in pcifoiraance within a group It is the individual or 
subgroup cliffeiences that arc of paiticiilai interest if tests are to 
be developed foi studying the dynamics of hchavioi Consequentlv, 
wc have made compaiisons of the subgroups representing the exticmcs 
in the total distribution, compaiing the pcrfoimaiicc of tV’s who 
iccalled predominantly interrupted (/) tasks, those who recalled 
predominantly completed (C) tasks and those who iccalled .in equal 
numbci of 1 and C tasks 

a hntial recall of tasks, Zcigarnik first suggested that the ten¬ 
sion for unfinished tasks was gieater initially in the iccall situation, 
so that the first tasks iccalled were 1 tasks As this tension was 
released through recall, the latci lecalled items wcic moie likely due 
to a meraoiv task puic and simple Zeigamik suggested a methoil of 
revealing the tension for iccall of unfinished tasks, She found that 
if she scored only the items lecalled by «S's before they hesitated, the 
number of iccalls for I tasks, in piopoition to the number of lec.ills 
for C tasks, was increased by 10 per cent. Contrarily, if the recall 
of completed tasks is due to pride and desire to repeat successes as 
suggested bv Roscnzwcig, it would seem Ukcly that the 5’s who le- 
callcd a greater numbci of C tasks and repressed the recall of 1 tasks 
would recall C items initially. Zeigarnik did not mention this 
possibility. 

Wc had asked our S'& to draw a line iindei the last item lec.illcd 
before they liesitatcd and had to stop to think, as suggested by 
Zeigarnik. Since many of oui S’s foi got to do this, wc woikcd 
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only with the two initial lecalls. We first took oui laigest group 
ot iS's (Fieldston, Grades 10 and II) and divided them into three 
subgroups, which we shall call High {H), Middle {M), and 
Low (-L). The H subgroup recalled the greatest number of I tasks, 
their diftcicncc scoies {I-C) weic -f-l^ or more The M subgroup 
lecalled a more equal numbet of / and G tasks; their difference scores 
fell between —15 The L subgroup recalled C tasks more 

frequently, their difference scoies were —16 or moie, We counted 
the numbei of times the two initial iccalls were both I or C for these 
three subgroups (Table 6) As can be seen the tension foi recall 

TABLE 6 

Showing ERFoucNciiis oi Two Inuiau Rccails for / and C Tasks for 
D urERFNT Groups and SuncRoups 


[Foi FicMstofi subgrotips. High has di(Ti,ience scoie {l-C) +16 or marc, 
Low —16 or more; for subgioup^ of other schools and colleges, High hab 
difference score > 1, Lo'w<l ] 


Group 

Siibgioiip 

No 5*s 

Two initial 
tasks 

Recnih 

No 

% 

Ficldstun 10, U 

High 

+7 

I 

25 

S3 

Fielihton 10, 11 

High 


C 

5 

11 

Ficlciston 10, U 

Middle 

S4 

1 

9 

17 

Fieldston 10, 11 

A'liddle 


C 

17 

32 

Ficldston 10, 11 

Low 

44 

I 

6 

14 

Fieldston 10, 11 

Low 


c 

24 

56 

fBrofliley 10,12 

iChapln 12 

High 

17 

/ 

3 

IS 

Chapin 12 

nigh 


c 

3 

18 

Chapin 12 

Low 

25 

I 

1 

04 

Chapin 12 

Low 


c 

11 

44 

fDionxviDe 10 

(Friends' Sem 10 

High 

32 

1 

12 

38 

Friends’ Sem, 10 

High 


c 

6 

19 

Fi lends' Sem 10 

low 

26 

I 

1 

04 

Fiiencls' Sein, 10 

low 


c 

13 

SO 

fSaiah Lawrence 

High 

24 

I 

3 

13 

IPratt Freshmen 

High 


c 

6 

25 

Pratt Fieshmen 

Low 

3S 

I 

1 

03 

Piatt Ficshmen 

Low 


c 

14 

37 


of I tasks was veiy marked for the H subgroup, over 50 per cent 
recalled two I tasks initially, whcieas the exact leverse is tme foi 
the L subgroup, over 50 per cent recalled two C tasks initially The 
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M subgioup icficted more as did the L subgroup recalling initially 
two C tasks more often than two I tasks (in the proportion 2-1) 

If wc compare the results for the High (ind Hfnv siihgioujis, we lii\d 
the association between type of initial lecall and difference score 
(/-C) entiielv leliablc by tlic Chi-Siniaic method 24 0*1 

P< 01). 

We employed the same procedure foi mii othei gioiips of S\, bur 
as the numbcis weic smaller we divided each gioup into only High 
and Low Subgroups. The li subgroup consisted of all S’s having 
a plus score {I-C > 1); the L subgroup contained all 5’s having a 
minus score {1-C < 1). We ignored the few cases having a zcio 
scoiE, As shown in Table 6 the school gioiips (HionwiHe and 
Friends' Sem ) performed as did the Ficldston giouiis in that the 
H subgroup iccalled / tasks initially while the L subgroup recalled 
C tasks initially These difteicnccB again lue i.tutisticaUy reliable 
— 11 56 P < ,01) Contiariiv, the giils’ schools (Hreailov and 
Chapin) and the colleges performed differently in that tlie Higli sub¬ 
group did not show tension for unfinished woik by recalling I tasks 
initially Among the Low subgioiips, hosvcvei, the iccall of C tasks 
initially was a dominant trend Tlic dilfcieni.c in peifuiiiiiiiicc ol 
the H and L subgioups is still statisiiullv loliablo (A’*^ 6 64 

P< 01). In these results wc have fuither evidence that concern 
over success and faduie as revealed liuoiigli a gicatci iccall of initial 
C tasks, dominated the performance of tlie college 5’s as well as the 
girls’ schools (Bicarlcy and Chapin). 

b. Comments bv subjects on t/jsks. In Motivation II the 5’s had 
been asked to express their attitudes toward the tests. Tliese com¬ 
ments we classified roughly into 10 categories, including reference 
to time, toward the test situation as a whole or to particulai tasks, 
to self-evaluation, etc. (Table 7). The comments of tlie school 
and college groups arc classified sepaiatcly as well as aie those for 
the subgroups in the schools and colleges, the High subgroup mean 
mg here that more / than G tasks wcie recalled, the icvcise being 
true for the Low subgroup Again the small numbei in the Middle 
group {I’C = 0) weie excluded. This table shows that there is 
very little difference between the comments made by iS’s wlio re¬ 
called more 7 or C tasks eithei m the schools or colleges If we add 
the percentage frequencies for Items 5, 8, 9. howevei, that include 
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These expiesscd altitudes, huwevci, only puvU.Uly icvcnl under¬ 
lying trends in dynamics of behavior I'or instance, 43 per cent in 
the school group as a wiiole and 38 per cent in the college group 
said the tests were fun, that they liked them Tins comment 
might iiavc meant anything fiom being le.illv fun, as in the case of 
Test 12 (connecting numbers by Imes) whcie the overt behavior of 
the school group* was obviously one signifying le.il ciijoyiiicnt, to 
being only superficiallv amused and detached fioin an actual “fun” 
paiticipation in cairying out the tasks Some of the college students 
qualified then statement of fun by adding the comments aiuusiug, 
inieiesting, or not botiug. Many undcilying diftcicnccs in attitude 
were no doubt pTCScnt also in the references to time An expressed 
attitude of huny or being rushed might have meant a feeling of 
“incompleteness’’ in not finishing a task, oi shame for not having 
done a piece of woik satisfactorily, oi aguin annoyance at the cxpcii- 
mentci foi not allowing moie time. In other woids, ^ve do not feel 
that tlie comments can be always placed in c.itcgoiies on the basis 
of expressed impressions 

t Numbeiing lecalled items. We looked for some possible in- 
diicct expression of wudcvlying trends of behavior duiiiig the test 
situation that might stand m a greater functional relationship to 
the recall of interrupted or completed tasks than are wiitten com¬ 
ments We noticed that a certain number of S's niimbcicd the 
recalled items As no icfeicncc to numbeimg items had been made 
m the instructions, we wondered if ihcie would be any diffeicnces in 
test scores between iS"s who numbered and those who did not niiinbci 
the listed items Wc first found the ficqucncics of numbeiing le- 
callcd items in the different schools and colleges (Tabic 8) In 

TABLE 8 

Showing Frequencies tor Numbering RECArn'D Items for Diiiirent 

Groups 


Motivation 

Group 

No, of .S’s 

No niiniber- 
ing Items 

% niimbci' 
il)g times 

I 

Picldston 10, 11 

156 

51 

33 

I 

fBrcarley 10, 12 
IChnpin 12 

+7 

11 

23 

II 

Bronxville 10 


28 

57 

II 

Friends’ Sem 10 

21 

6 

29 

II 

1 Small Lawrence 
[Pratt, Freshmen 

66 

12 

18 
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gcneial the younger S's niimbciod juoie frequently thnn did the 
older ones Tlierc also seems to be some relationship between tlic 
fjcqucncy of nuinbeilng item'' aJid the scoics for J and C tasks, Tlie 
colleges and tlic Brcarley School, who recalled the greatci mimbci of 
C tasks, numbered tlie recalled items the least fiequentlv, wliilc the 
other school gtoups, Fieldston, Bionxvjllc and Friends’ Sem,, who 
lecallcd tlie larger numbei of 1 tasks, numbeied the lecallcd items 
the most fiequcntly Fuuhcrmorc, the Bronxville group that num- 
bcied the items the most ficquently (nearly 60%) had the smallest 
niimbci of S's falling in the veiy low diftcrence scoie gioup {I-C), 
■whcie the scoic was —16 or moic Only 12 pci cent of the 6'’s at 
BronxviUc had diftcrence scores as low as —16, while at Sarah 
Lawrence and Pratt, 42 and 50 pei cent icspcctivcly had tlicse low 
scores 

Next \vc compaied the peifoimancc of suhgioups, those lecalling 
inoie I tasks (High) and those lecallmg more C tasks (Low) 
Table 9 shows the percentage fiequencies for numbering recalled 


TABLE 9 

Showing FULautNcrfes toR Numberino Rbcaij.ed Itpms for Keen (/-C) 
AND Low [I-C) Subgroups 


Group 

Subgroup 

No S’3 

No number¬ 
ing items 

% ntimbcf- 
mg Items 

Fieldston 10, 11 

High 

74 

32 

13 

Fieldston 10, 11 

Low 

69 

19 

28 

fHreailey 10, 12 

(Cliapm 12 

Pligh 

17 

6 

35 

Clnpin 12 

Low 

27 

5 

19 

IBiouxville 10 

[Friends’ bem 10 

High 

32 

20 

63 

Friends’ Sem 10 

low 

26 

10 

38 

fSarali Law. 

[Piatt, Flesh. 

High 

24 

5 

21 

Pi att Freshmen 

Low 

38 

S 

13 


Items tor these subgroups For all schools and colleges, more S’s 
having plus diffeience scores number the recalled items more otlcn 
than do those having minus difference scores For Bronxville and 
Fiiencls' Sem the frequency of SS rn the plus group numbering 
the Items is particularly large (63%) This relationship between 
numbering recalled items and difference scoics (l-G) is reliable 
statistically only in the school gioups wheie tlieie were greatci frc» 
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quencies of iccall of 1 tasks, Foi tht FicUlston, l^ionxwUc an<l 
Fiiends‘ Sein. S's, in the association between luiniheiing and stoic, 
^2 ^ 7 _i 5 p .01. Ill the college gioiips and giils’ schools (Hiear- 
Icy-Cliapin) wheie tlie lecall of I tasks was much less freciuent, this 
iclationship is not icliablc statistically (A- —2 09 20 > P > 10) 

It would seem that numbeiing lecalled items is not just a tiietlc on 
memoiy, to see how many items can be lecalled, but is also due to 
the fact that the school S's were intcicstcd oi coiKcincd about the 
individual tasks By numbering a task it was emphasized and made 
a moic impoitant entity, instead of being considered only as a less 
impQitant part of a battciy of tests. As we have pieviously men¬ 
tioned, Zeigarnilc found that S’s who cmpliasi/cd the lecall of indi¬ 
vidual tasks independent of then iclationship to the test as a whole 
make higher quotient scores 

I — > 1 I Thu? we feel that numbeiing tlic items lecallcd, wlicn 

\ C / 

no mention was made by the expcruneutci foi so doing, is a moie 
spontaneous and unconsuous expiession of bcliavim than me ver¬ 
balized impicssioiis 

(I, Cofre^<r//oris zvitli olhc? ineasuiemeiils, It ib not within the 
scope of the piescnt paper to deal in detail with the important prob¬ 
lem of tlic relationship between the lecall of I and (! tasks and the 
mcasuicmcnt of othei aspects of behavior, We do, luiwcvci, want to 
discuss a few points here on this problem In the first place, we 
found no significant relationship between lecall scoies and intelli¬ 
gence level as measmed by the Ameiican Council test The cor¬ 
relations WLie all between -1-.25 and —-06. Pacliauii lepoitcd that 
he found some small positive coiiclations between 1 and C scores 
and tests that measured intelligence (8, p 111) These coiiclations, 
howevci, weic low and not reliable. His main positive contiibution 
was that the diffeient factors measmed, fluency, persistence, intelli¬ 
gence, and memoiy all correlated positively with I and G effects 
(recall of unfinished and completed t.isks), but tli.it gencial inertia 
or pcisevcration coiielated negatively with the G effect, positively 
with the / effect. Pachauri further p.utialed out a possible memory 
factoi and found the correlations weie not altered Pic then con¬ 
cluded that the I effect was positively related to general urertia (a 
tension due to perseveration of unfinished tasks), wlulc the opposite 
was true for the C effect As these correlations were all quite low, 
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wc c,inii(»t consiclei thcirt leliablc, although they aie suggestive of 
possible iclationships between different aspects of beliavior. 

If in jnc.isiiiing llic recall of I and G tasks we arc actually measur¬ 
ing (liffeicnt expicssions of bcbavioi oi tension systems within the 
oiganvsm, as seems indicated by the woilc of othci investigators as 
well as ouisolvcs, then tlic conclation between t)ic lecall of I and C 
tasks wicli each other sliould be low If memory only was being 
mcasuied in iccalling both types of tasks, then these corielations 
sliould be positive Wc find the foimer to be tlic case In tlie 
coiielation of 7 and C scoies foi the schools (Fieldston, Bronxville, 
Fiiends' Sem), Pearson r = —19i:.05, foi the colleges (Saiah 
Lawicnce, Piatt) Peaison j = — 

If the recall of 7 and G tasks ib due to dynamic factors within 
the oigamsm, then corielations with othei measuics of these factors, 
sucl) as pciseveiation as suggested by Pacliauii, aie indicated In 
fliiotlior study already reported, we coiielated recall of 7 and C tasks 
for the Fieldston (Giade 10) with then Schneider index, a 
mcasuie of neuiocnculatoiy efRciency (1). Wc found that the S’b 
wlio recalled piodominantly mteiruptcd tasks had liigh Schneidei 
indices (good neuiocirculatoiy efficiency), while those who recalled 
predominantly completed tasks had low indices (pooi neuio-circula- 
tory efficiency) The jS’s who recalled a moie equal numbei of 
7 and C tasks had medium indices These relationships were icliable 
statistically. Obviously, a good deal moie work needs to be done 
in ordei to understand the development of tension systems within 
the organism and llieii subsequent lelc.isc by memorial recall, as well 
as the significance ot the relationship ot these tensions to neuro- 
circulatory balance Onlv more research and study can clarify these 
problems 

D General Discussion 

Oui present study was only a piehmmajy one. It did not pie- 
suine to standardize a test for reliability and validity It was only 
an attempt to cany over into a test situation a methodology woikcd 
out in tlie laboiatoiy. The whole appioacli to the study of the 
dynamics of belmvioi, even in the laboiatory, is stiU m an embryonic 
stage. Certainly heie is a fertile and piofitablc field foi fuithci 
cxploratoiy woik, m ordci to develop techniques for supplementing 
the measurement of intelligence and scholastic aptitude and the 
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making of psyclionemotic invcntoiics, niul fni moio (luicklv .tnd 
picciscly arriving Jin undci^taiiding of an individiMl tli.in i"? pos¬ 
sible in a ease lilstoiv oi psyclualiic intoiview, both of wliicli .iie 
time-consuming and expensive 

If adequately developed, mc.isuung some of the dyii-iinic aspects 
of beliavioi in test situations should he of help to the Icaclier and 
counseloi in picventing the pitfalls of tiial and eiioi handling of 
pupils If a teacher iindcisi.inils that a pupil who develojis tensions 
for unfinished tasks is not stupid but finds it inoic (lifliciilt than 
some of lus pccis to leave something undone, that he is icallv 
having a haul time adjusting to the task of iiuiltiplvnig mixed 
fiactinns aftei leaving a long division pioblciii unsolved, she may 
have moic patience with him 'riu* teachci may even think iij) ways 
and means of helping this pupil become moic np\ihU', lallici th.in 
spend hei lime dcspaiiing ovci his seeming stupidity. 1 he piiiul 
may make a high scoie on the Amciicaii Council test, leaching the 
90th peiccntlle, while on a test foi measuiing tlie lecall of inU'i- 
rupted find comi)lcted tasks, he in,iy make a seme of 80 pei cent 
iGcall of iiitciuipted tasks, and 40 pci cent lecall of completed 
tasks, giving him a intio of 2 to 1 in fnvoi of lecall of iinfinMied 
work This pupil thus would have fallen in oiii High siibgioiip 
foi the lecnll of intcuuptcd tasks. Now, if his Schncidci index is 
also high, a good deal is known about his pcisonality make-up, even 
befoic having had many contacts with him At least iiinic is knou’ii 
about him than would be the case if only the iiifoinuilion conaMiung 
his intelligence lating wcie avail.ible 

But also It muist be icalvml that tension foi incomplctcd woik 
is not only a liability, when it inteifeics with adequate adjustment, 
but may be and fiequently is, one of the most valuable assets an 
individual can have Without inteicst in a task and an accompany¬ 
ing desire to complete the task as well as possible, no individual 
could get along educationally and vocationally oi in his adjustments 
to everyday life The pioblem is to find an adequate balance be¬ 
tween completing tasks successfully oi, when the occasion demands, 
bicaking oft the task without undue sticss and sti.iin in oidci to 
turn to another moie urgent one. 

Obviously, tensions for unfinished woik aic not the only dyiuinuc 
aspects of behavior capable of being nicasuicd, or of impoitancc in 
understanding the individual We need to knoiv, foi instance, about 
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8. Negligible eoirelatlons wcic found between seorcs on intelli¬ 
gence tests and the iccall of I and C tasks 

9 A positive TcLitionsliip was found between a measnic of neurn 
circuktoiy cfTicicncy (Sciinclder index) and the recall of I and C 
tasks. S's having high Schneulci indices recalled inoie / tasks, those 
having low indices recalled moic C tasks, while those with inediuni 
indices recalled a more equal mimber of / and C tasks 

10 The impoitancc of developing tests of this kind for measui- 
ing conative aspects of behavior, to supplement the existing intelli¬ 
gence and scholastic aptitude tests, is discussed. 
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A STUDY OF THE REACTIONS OF SPASTIC CHILDREN 
TO CERTAIN TEST SITUATIONS^ 

Di'p/ithiienl of Psychology, Vnivet^tty of Chicago 


Carol Rlanciie Cotton 


A. Introduction 

Investigators such as Goldstein (8), Bollcs (2), and Nadel (16), 
Iwve concluded that ceicbul injury often results in a diminution of 
abstract behavior and a corresponding increase in more concrete 
lesponses to problem situations, as well as in a loss in ability to 
shift, voluntarily, from one aspect or attribute of a problem to 
another. This thcoietical loss of function is postulated as beginning 
upon the "higher levels" of mentation, which are supposed to develop 
or mature with the maturing individual. This raises the question • 
Would one find a lack of the development of such abstract behavior 
in cases of bi.un injuiy dining mtancy oi immatuiitv^ 

The condition generally known as spastic paralysis ofters a possi- 
bilitv of invcsiigation along these lines Doll, Phelps and Melcbcr 
(6), Loid (13), and Sclieidein.inn (19) have published detailed 
desciiptions and somewhat lengthy discussions of the etiology of this 
type of disability For uui puiposcs; the dcsciiptlon of Masten (14-) 
mav prove adequate 

Spastic iiaialysis is not a disease, but a symptom, common to 
many diatiiibances of the central nervous system. Spasticity 
of the spinal coi'cl . . does tiot affect mental or emotional 

status, Disease in tiie In am involving motor pathways may 
give rise to spasticity associated with such complications as 
mental deficiency, epilepsy, and peisonahty changes Fre¬ 
quently tiemors, jerking movements of bivairc and giotesque 
nature, and facial grrmaccs are also part of the disease Vnri- 
OU8 conditions characterized hy spastic paralysis may he 
classified as follows (o) hemiplegia, or a paralysis on one 
side of the body, (fr) diplegia, which is leally a double heini- 

"Received in the Editonal Office on Oitobei 3, 1939 
^Rewritten portion of ,x dissertation piesented toi the degree of Doctor 
of Philosophy in the Department of Ps\chology, Umveisitv of Chicago, 
1939 
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plenia, and (f) parapIcRia, \\liich is a p,ir.i!\*>is oj weakness 
of both legs 

Any one of iheso conditions may be loniplii aled by mental 
deficiency, by epilepsy, oi by pcciihai nnwenHiUH (rbnren- 
atlietosis), depending on tlic location and oxiciit of the* insult 

Phelps (17) (listiiiRuislictl bclvvrcn spasticity .uid allictosis, although 
other mvcstigntots, particvihrlv (4) daviu tl\tt it is larelv 

possible to find cithci condition uncomplicated by the otiici. 

Because of diftcrcnccs in etiology, locus, and seventy of the lesion, 
marked diffciences among spastic individuals may be expected Dis¬ 
abilities range irom eases of almost complete physical helplessness 
to slight involvement of one hand or foot, with all i>ossihle mental 
and emotional complications. Lord (12) has emphasized the difii- 
cultics involved in testing such individuals Estimates of intcili- 
gciicc aie open to question, partly because of the inhibiting mniience 
spasticity has upon verbal and motor cxpiCvSsion, and partly because 
of possible gaps in mentation which the convcMitional tests do not 
reveal 

Holies (2), Nadel (16), and Conkey (5) liavc made (ju.ilitiitive 
studies ot cases of biain mjuiy based upon comparisons wltii noimal 
control groups In each case biain injury patients were chataotcii/ed 
by “steieotypy" and bv impairment in the ability to perceive abstinct 
lelationships. Recent investigations by Krcchcvhky (11) point to¬ 
ward a similni tendency toward “stcTcotypcd*’ beliavmi m lats 
with cortical Injuiics, althougii under the pioper conditions the 
opeiated animals weie able to change fioiii a piefeience for “stcieo- 
typed” back to vaiiable behavioi Otliei studies utilizing the coloi-, 
form-, object-grouping techniques of Holies and Nadel me tliose of 
Usnadze (23) and Tobic (22), who used cliildiea as subjects, and 
Weigl (24) who used noimal aiui fccblemiiulcd children as contiols 
for his c'vpeiimcntal cortical-lesion gioup. 

The most comprehensive studies of spastic paralysis have been 
made by Lord (12, 13) and by Doll, Phelps, and Mclchci (6) 
Lord airanged developmental sequences of icsponscs of botli motor 
and ideational growth, and studied with then aid scvci.il cliildien 
under six yc.irs of age, testing each thicc times nt six-month inlcivals 
The examination procedure and the selection of test material de¬ 
pended upon the degree of motoi disability and tlic emotional con¬ 
dition of the subject. Doll, Plicips, and Mclchei collaborated on 
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a study of 12 subjects, institutionalized at Vineland The group 
ranged in age from three to 38 yeais. 

A combination of mental tests of both the veibal and peiformance 
types was used. For the tinec cliildien who were unable to icspond 
to the usual tests, the authois offci «i “tentative fiamewoik foi psy¬ 
chological obseivation” based upon the/r studies of the language usage, 
attention, pciccption, discrimination, association, mcmoiy, number 
sense, peifoimance, and ability to leain of these thiee childien 

B Problem 

The pioblem of this investigation was to make a qualitative analy¬ 
sis of the behavior of a group of spastic childien in scvcial test 
situations so devised that the eftect ot the physical disabilities of the 
children might be minimized while at the same lime making possible 
some indication of the subject’s ability to appiehend and to lemember 
relationships diffciing in complexitv. The method necessitated an 
intensive study of a few cases lathei than a more fixtendccl study 
of a largei numbei. An equivalent group of physically normal 
childicn was selected as n coiitiol gioup so that it might be possible 
to make some compaiisons of behavior 

C Subjects 

Subjects for investigation included 27 diildien enrolled in the 
Spalding School for Crippled Cliildien in Chicago, five patients m the 
Crippled Children’s Division of the Illinois Reseaich Hospital, and 
26 physically normal chiidien enrolled in tlie Jefferson public school 
m Chicago. Five of the children fiom each school weic kindcigaitcn 
childien, used m one test of the senes only. Twenty-one of the 
gioup fiom Spalding completed the lest batteiy These children, 
matched for sex, chionological age,' and estimated mental age with 
children from Jefferson, furnished the bulk ot the data of this investi¬ 
gation. Thiiteen of the 21 composed the entire Special Spastic Divi¬ 
sion at Spalding The otheis weie attending icguLn classes, in 
spite of severe handicaps Nineteen wcie spastic as a result of 
biith injury or injuiy within the first year of life. Two wcic 
injured between the ages of thiec and seven Seven were diagnosed 
as hemiplegic, 13 as diplegic, and one as paiaplegic Seven were, 
m addition, athetoid Speech, or locomotion, oi manipulation was 
impaiied to some degree in all cases, seveiely, m ail three areas, m 
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most cases The childicn hacf all been altendinR uliool foi at least 
three years. The chronolo}^ic.il lanpc for the SpaldiiiK Rioiip 
was horn seven yca\s ami two moi\ths to H ycais aiul one month, 
with a mean of nine years and seven moiulis Fstimatrd menial 
ages (Stanfoid-Binet scale) ranged from si\ years .iiid nine months 
to 12 years and nine months, with a mean of nine years and three 
months. The mental age range and mean fm Teheison siihjtcls was 
exactly that for the Spalding group, the chionologital age i.mgc 
being from seven yc.ars and three months to 13 ye.iis and four months, 
witli a mean of nine years and mne months 

D Tpsts and Rfsults 

A two-fold basis deteimincd the selection of the tests* first, an 
attempt to iitilmc test situations whicli might indic.ite the subject’s 
ability to apprehend iclntionships while at the same time diseoimling 
the spastics’ physical disabilities, and, second, by me.ins of these situa¬ 
tions to lest the hypothesis that spastic child len exhibit some of the 
gaps ill mentation which have been discussed ns losses in cases of 
brain injury nfter maturity. In geneial, there were seven main 
considerations, as follows. (1) The tasks must reqiiiie few, if any, 
verbal responses, (2) the tasks must not requiie fine muscular co¬ 
ordination, (3) the amount of time taken for solution must make 
little diftcrence in the results, (4) while the tasks must be (hflicult 
enough to challenge the subject, undue increase in motor and emo¬ 
tional tension must be avoided, (5) some indication of the subject’s 
ability to apprehend a variety of Telationslups must be luy-siblc. This 
would include, for example: (a) the ability to attach meaning to 
pictures; (^) the ability to perceive foim and coloi iclaiionships; 
(c) demonstration of an adequate sense of spatial iclationships, 
{d) the ability to understand and to follow verbal diicctions. (6) 
The tasks must permit a flexible testing pciiod, dependent botli in 
time consumed and in number of tasks completed per period upon 
individual requirements, (7) the situations should he within the 
possible experiential limits of spastic school children 
Four gcneial test situations seemed to meet lliesc conditions. The 
sorting technique, widely used in cases of brain injiiiy, schiz-ophicnia, 
aphasia, and the like (2, 3, 5, 8, 16, 24) was adapted foi use as 
one of these four. A stung pattern test, adapted fiom Sctllagc and 
Hallow (21) and designed to test acuity in spatial iclationships; a 
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"completion” test winch necessitated some geneialization and abstiac- 
tion, and a pattern-memoiy test completed the battery 
Testing was individually conducted by the wntei Full piotocols 
weie taken of the peiformances of each child m each test situation. 
The testing piogiam extended fiom March 1st to June 13th, 1939. 

1 The Soiling Test Situaiions 

A gioup of 32 objects, 54 leatbci, glass and caidbotiid foiins, and 
two lists of woids, in varying combinations, made up 13 sorting test 
situations. The objects included toys, foodstuffs, and ai tides in 
common use The foims Avcie ciicles, squiues and tiiangles m thice-, 
two-, and onc-and-a-half-inch dimensions Cardboard foims were 
m foul colois vcllow, blue-giecn, violet, and white The same 
objects weie used ovci and ovci in diffeient contexts in an attempt 
to discovei wliclliei the subject could readily shift his associations 
to fit the new context or whethci his lespon&es would disclose a 
inoic steieotypcd soit of behavior In cases where two or thiee types 
of lesponscs weie, with the mateiial piesentcd, equally possible, the 
subject was asked to associate the aiticles in as many ways as he 
coufd PioccJuie in each of the situations was csscntiaffy the 
same The objects weie placed on the tabic in fiont of the subject, 
unused objects being pushed out of the way although still within 
sight. The subject was then instiucted to put everything together 
which belonged togethei ,ind uiged to use his own judgment in 
deciding the basis of "belongingness ” 

In thice caiics the aid ot the examinei was leqiined in placement 
In each case the subject gave explicit diicctions, and leasons foi 
dcsiHiig that parfreafar ariangetiient All ochei spastic subjeccs weie 
■ible to handle the materials in some fashion without aid 
The mateiials used m each soitmg test situation aie listed below, 
in Older 

1 Sorting test Situation I 16 caidboard foims, foui of each 
color, using a sample of each foim and of each size It is apparent 
tlial giouping could be on the basis of size, foim, oi color 

2 Suiting test Situation II all 3 ellow caidboaid shapes, an 
oiange, a box of ciavolas, ivoodcn cube (oiange colored), nitificial 
banana, 6 inch wooden lulei, spool of icd thiead, package of needles, 
small led rubber ball, spi.iy of aitificial led tulips, icd-handlcd pocket 
knile, led pencil, led-and-white marble, small red wooden triangle. 
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square, <m<l ciicle Hcic aKain coloi olassifiiations aic possible, as 
well as gioiipiiii's of objcUs .iccouling to t.umli.u \m‘ associations— 
for example, needles and thicad 

3 Soiling test SiliiaLion 111 all the lialliei, gbis- .ind c,iidho.iul 
elides; the red cliailar block, a coppei kettle lul, the ball, oiaiigc, 
and maible; tlncad, and a package of lemon “Lifcsaveis." Classifi¬ 
cations might be upon the basis of si^e, coloi, maleilal, oi shape 

4 Sorting test Situation IV• all the leatlici, glass, .ind uiidboaid 
squares, square icd blodc, a pictiiic ol a tvpewiitei imniiited on a 
square piece of caidboaid, a squaie pad of papci, two glass, two 
rubber, and one candy cube Mateiials piescnted weie either 
squaics oi cubes, but some of them weic also objects wbidi might or 
might not be recognized as falling into "shape” cntcgoiics 

5, Sorting test Situation V. all Icathci foiins, all glass foims, 
and 12 of the caidbo.iid foiins, using cadi coloi, with foui of each 
shape and four of cadi size Classifications on the bn*'is of si/e, sliape, 
color, or mateiial were tlie most obvious possibilities heic 

6. Soiling test Situation VI. all leathci and glass foims, the 
thiee wooden blocks, two wooden cubes, nilci, pencil wcie used 
hcie. It was hoped that gioiipings on the basis of mnteiial might 
be made more obvious hcie than in the situation immediately pic- 
cedmg this one 

7 Soiling test Situation VII glass cubes, one cude, one tiiaiiglc 
and one squaie of glass tn dtftevent siios, one of e.wl\ of 

the caidboaid foims, using all thicc shapes; needles, a bunch of gilt 
safety pins, knife, a sn'iall toy locomotive, and an oidinaiy dooi key 
Again tlie objects might be soited accoiding to maleiial, shape, or 
size, 

5 Soiting test Situation VIII. tins situation and the thice imme¬ 
diately following made moie use of objects than of foims. Matcii.ils 
foi Situation VIII weie the key, knife, thic.ul, Lifcsaveis, an aitili- 
cial potato, locomotive, blocks, all cubes, small doll, toy cat, toy clog, 
marble, ball 

9. Sorting test Situation IX pencil, papei, ciayolas, lulci, pic¬ 
ture of typewrite!, banana, cat, glass cubes, bottle of paste, b.ii of 
Ivoiy soap. 

10 Soitmg test Situation X: needles, juns, sou]), key, pencil, 
tliread, potato, tulips, kettle lid, marble, small package of clicwing 
gum. 
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11 Soiling test Situation XI' ball, key, knife, locomotive, paste, 
banana, oiange, chewing gum, candy cube, Lifesaveis, potato, small 
bo\ of crackeis. 

12. Situation VIII emphasized toys, IX included aiticlcs in 
common use at school, X included objects in common use at home, 
while XI included a picpondciancc of edibles 

The next two soiting test situations wcie veibal, and wcie pie- 
sented to 11 only of each gioiip Two lists of 14 woids each weic 
used Eacli woid was presented scpaiatch, and the subjects in- 
stiucted to put all the woids togcthci that belonged togethci The 
fiist list was made up of the names of animals, buds, and one flower. 
TIic second included the names of foods and familiar objects, so 
selected that cla’isihcations on the basis of coloi miglit also be made 
In these situations seveial gioup ditfcientes were noticeable With¬ 
in a gi\cn test situation the cnpplcd childicn exhibited widci vaneties 
of response An instance of this “^oit of bchavioi horn sorting test 
Situation III, for example, is as follows 


Plnccmcnt by slinpc, oi shape and iizc 
Placement by shape, inaicrinl .md coloi 
Placement by coloi only 
Placement by matcnnl only 
Placement by size only 
Placement by fantasy or design 
Placement by objects vs forms 


^pasties, 8, noimals, 11 
spnstics, 2, noimah, 9 
spastics, 3, noimals, 0 
spnstics, 2, noimals, 0 
spastics, 1, noimals, 0 
spastics, 4, normals, 0 
spastics, 1, noimals, 0 


Here 11 spastic subjects made icspoiises which none ot the noimal 
subjects made at all. Anothei example, taken from Situation VI, is 
as follows, 


Placement by material and shape 
PIncenienL by shape only 
Placement by shape and si/e 
Placement by fantasy oi design 
Placement by color 

Placement by famdi.ir use associations 


spastics, 7, noimals, 10, 
spastics, 3, noimals, 0 
spastics, 5, noimals, 11 
spastics, 3, normals, 0 
spastics, 1, noimalh, 0, 
spastics, 3, noimals, 0 


Pcihaps the most stiiking example of this sort of response on the 
pait of the spastic subjects may be found in soitmg test Situation X, 
where objects used were jncdominantly edible or non-ediblc All the 
normal childien so classified the obiccts, while only nine of the 
spastics did so, nine otheis giouping them accciding to coloi, shape, 
01 size, and three more classifying according to fantasy oi familial 
use, one spastic subject being unable to see any iclationsliips wli.it- 
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ever. Not only were these response patterns widely dispcised within 
any one situation, they tended, moreover, to he stable An indi¬ 
vidual who classified objects in one situation .ilcokIuir to color, lor 
example, liequently so classified m.itcnals tliiouglioiit the test scucs, 
often ovcilooking relationships which weic appaieiuly moic obvious 
or natuial This behavior wc have called “stcicotvped ” 

While the normal cluldicn often ictained the same geneial classifi¬ 
cation tendency fium situation to situation, most of them weie able 
to vary their lesponses wlicn called upon to do so. Spastic cliildien 
exhibited tins ability in only a few cases The spastic gioup fur¬ 
ther made considciably fewer compiclicnsivc icsponscs throughout 
the senes tliaii did the noimal cluldicn 


TABLE 1 

Summary or Rbsuits in Sortino Tpsi Siiuations I-XIII 



Type of rceponsD 

Spastics 

Normals 

1 

Total classlficntioiia on the basis of color 

40 

19 

2, 

Total clnasificatlona on the bnsia of shape 

70 

98 

3 

Total clnsBificationa on the basis of size 

27 

36 

+, 

Total classifications on the basis of nintinal 

21 

13 

5 

Total classificntions on ilic basis of familiar 
aaaociatlons 

42 

43 

6 

Total clnssificatlons on the basis of comprehensive 
relationships* 

6S 

99 

7 

Total classifications on the basis of fantasy 
and design 

30 

1 


*These lotala include some of tlie color, shape and mnlerin! claisification'- 
totaled Above, 


Table 1 picsents a summatizecl account of the soitmg test situa¬ 
tions in gcneial An appaient picference foi coloi classifications was 
exhibited by the spastics over the normals, whcieas noimal subjects 
were more inclined to gioup mateiials accoiding to shape than were 
the spastics Classificntions on the basis of conipichensivc relation¬ 
ships and “fantasy” icsponscs also show rather significant diffcienccs 
No diftcrences were found in fiequcncy of fniniliar-usc associations, 
in Contradistinction to the difference in comprehending less obvious 
relationships 

For both gioups the impulse to form color, size, oi shape cate¬ 
gories seemed to be basic, and when the subjects could not compre¬ 
hend other relationships, they fell back upon tins “basiL” pnnciplc. 
As noted, this tendency was moic marked among the spastic gioup 




CAROL HLANCHE COTTON 


35 


2 The Light Pattern Test 

The second type of test situation was pnmaiily a memoiy test 
in which the subject icpeatcd a patteined sequence of colored lights 
A led, a white and a blue light weie mounted so that they could be 
turned on and oft in any ordci by eithei subject or experimenter 
Because of the independent action of the lights, the patterns could be 
vaiied at will an(t indefinitely mcicased in complexity Sequences 
began with two-light patterns, and continued until the subject 
failed five out of eight patterns of a given complexity. The subjects’ 
lesponscs weie not timed, although in the patterns set for lepro- 
duction ,i light was turned on eveiy three seconds, remaining lighted 
foi one second A summaiy of the lesults is piesented in Table 2 


TABLE 2 

Summary or run Results or the LioiiT-PArrERN Test 



Type of response 

Spastics 

Normals 

1, 

Successfully completed five-light patteins 
(upper limit) 

0 

2 

2 

Successfully completed four-light patterns 

11 

10 

3 

Successfully completed thiee-light patterns 

8 

9 

4 

Successfully completed two-hght patterns 

1 

0 

5 

Exhibited "stcicotyped" behavior 

9 

1 


The failures biought out diftcicnces among the spastic and noimal 
childien which the successes, of which theie was approximately an 
even numbci, at the same levels, in each group failed to do While 
the noimal childien and a few of the spastics tended to guess if they 
weie not sure of tlic pjopei lesponse, most of the spastic childien 
tended to exhibit “stcicotypcd” beliavioi—that is, to lepeat the same 
pattern ovei and ovei, or to icpcat the pattern immediately picccding 
the one foigotten 

Mental age apparently has some lathei definite connection with 
the ability to lepioduce the moie complex patteins The childien 
with incnt.d ages between six and eight yeais weie in general limited 
to thice-liglit patterns, while the mental age range fiom 10 to 12 
included most of the individuals successful with foui- and five-light 
patteins Tlic piinciplc of this test is, of course, the same as that 
of such tasks as lepeatmg digits, woids or sentences in the Stanford- 
Binet scale 
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3 The "Co?iipleti(j}i" Test 

Thiec licteiogcncoiis gioiips of objcUs, lliiec ot pictuics, and four 
of words wcie presented in this test The one thing wliicli each 
object within a gioup had in coiimion with all otliois tv.is sonicthiiiE 
which was lacking to complete it oi to iciulei it useful Thicc 
objects, pictiiics, 01 gioiips of Ictteis wcic piovuled fiom whicli 
the subject was to choose, foi tlie gioup, tlic one coininon cleincnt. 
His icspoiiscs indicated whcthci he had giaspeil tlie ide.i that all 
of the objects uf the “incomplete” group needed the sunic one object 
to complete them, whcthei he was able to icLogniAc this object when 
he saw It; and Avhctlici he was able to piocecd fioin iiuite concictc 
to somewhat abstiact “completions” in this m.innci All of the 
objects and pictures wcic familuu to the cliildieii Woids weio 
taken fiom the Buckingham Wo\d L\U, 

Results of the test are summaii/,cd in 'B.iblc I When the fiiat 


TA13LE 3 

SUMMAUY 01 KfSULTS IN “COMPI lillUV’’ '1 Lil 


I'j'pcs of response Spastics 


1 All concreic tasks coiiect on liiat 

01 second trial IJ 

2 All pictorial tasks coiruct on first 

or second tnnl U 

3 Three to four vcibnl tasks collect 

on hist Or second trial 4 

I- One to two verbal tasks coiicct on hrst 

or second tiial U 

5 Exhibited stereotyped beliavioi 3 

6 Consistently guessed when in doubt + 

7 Matched Items insteatl of completinR 

the series 1 

8. “Gave up” when In doubt + 

9 Consiatcntlv needed second tiial 3 


Noun a la 


IS 

14 


4 
0 
7 

3 

5 
1 


and second tiials weie combined, little diffcicncc between the cxpeii- 
mental and the control groups in then i espouses to concrete and 
pictoilal material was found. Twice as many noimal children as 
spastics, however, successfully completed at least three of tile four 
verbal tasks. Thiec spastic childien exhibited “stcicotyped” be¬ 
havior, consistently choosing on the basis of the spatial iclationship 
of the ‘completion” aitides to tlicmselves, lathet than fiom any 
comprehension of the pioblcm itself. 

Aside from the time consumed in actually attempting to manipu- 
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late the articles, the spastic childicn as a gioup weic maikccllv more 
deliberate than the normals Some spastic subjects studied the senes 
for from one to thiec minutes before starting to respond. In addi¬ 
tion to the stereotypy already mentioned, three general types of 
beliavioi appaiently followed when the subjects were upon uncertain 
ground guessing (moic noimal than spastic subjects), matching 
Items (both gioups), and giving up (both gioups) 

4 The P<itteine(l Stnvg Test 

Vaiiations of this soil of test situation have been applied to many 
types of subjects including cats, monkeys, chimpanzees, and young 
childicn (1, 9, 15, 18, 21) In this lest 20 patterns were used, four 
each uuhzmg two, three, four, five, and six strings. The first nine 
in the senes wcie taken fiom Settlage and Hailow (21), and were 
those which they had found most difficult foi then sub-human pri¬ 
mate subjects Figure 1 shows examples of moic difficult patteins 



FIGURE 1 

Examples or Fouii-, Five-, and Six-String PAirnaNS 
Cndcs repicseiif bracelet pulls; v represents tlic luie 


used in this study The "luie” in each case was a package of Life- 
savers for which the subject had previously expressed a prefcience. 
Free ends of the stimgs next to the subjects were secured to bone 
bracelets to facilitate handling Kindergarten children were used 
in this test only A summary of the results is presented in Table 4 
In general, there was little difference between the two gioups 
so far as actual success or failure in solving the patterns was con¬ 
cerned Two general methods of solution were noticed The 
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SuviMAiiY 01 Rrsuiia in Strimo-Pai i 

liRN Ti-sr 



Types of response 

Spnstira 

Normals 


A Number of fullciiif conrclly solved 

OTi first trial 

11 

1 

Nineteen to twenty 

11 

2 

Fifteen to seventeen 

3 

4 

I, 

Twelve to fouitccn 

1 

2 

4 

Nine to eleven 

1 

1 

5 

Six to eight 

3 

2 

6 

Three to live 

1 

1 


B Overt wovemeut utilizril tti oblattiirio solillioti 


1 

Extensive head, tiunk and arm movements 

11 

0 

2 

Extensive fingei movements 

1 

3 


fifst, and most successful, was fixation of ihc line with the eyes 
and tracing the path of the string leading fiom the lure to the 
bracelet with s\vift cye-movcmcnts The second and less successful 
method was to begin with the bracelets and trace the path of each 
stung in tmn until one terminated at the hue. Tracing was done 
visually with no body movements, or with the aid of a pointing 
finger, or with movements of head and trunk Eleven spastic sub¬ 
jects seemed to depend upon extensive movements in tracing the 
patterns of the stiings Theie wcic mnie complete faiUucs among 
the younger childicii of both groups. 

E Discussion of RnsuLts 

Several questions are suggested by the results of the tests Fust, 
ate group difteicnccs merely a result of the lack of exprcssional 
ability and naiiowcd experience of the spastic subjects, oi is there 
some basic difference aside from these? Again, aic there any 
(leraonstiable relationships between, for example, veibal or manipula¬ 
tory difficulties and specific types of response such as steieotypy or 
fantasy? Is the relatively frequent use of shape as a category among 
spastics lelated to difficulties in manipulation? Aic unusual re¬ 
sponses of spastics analogous to the type and severity of their dis¬ 
ability? Arc there demonstrable diffcienccs m the responses of 
spastic children to spatial relationship? Is inability to shift tioni 
one basis of classification to anotlier mote chaiactcilstic of spastic than 
of normal childicn? 

In Tabic 5 the responses of the hospitalized subjects arc suni- 
maiizcd with those of the Spalding group Total responses aic 
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TABLE 5 


i>UMMAR\ oi Responses of Spastic Sudjects to All Tests 


Spastic 

case 

number 

Total 

color 

reaps 

Total 

shape 

reaps 

Type of Response 

Stereotyped Fantasy 
responses responses 

Random 

responses 

Flexibility 
m shifting 

1 

1 

3 

Frequent 

4 

2 

Present 

2, 

0 

0 

Frequent 

11 

2 

Absent 

3 

1 

3 

Rare 

2 

1 

Present 

+ 

2 

U 

Rare 

0 

2 

Present 

5 

5 

0 

Frequent 

0 

5 

Present 

6 

0 

5 

Frequent 

0 

0 

Absent 

7 

3 

1 

Rare 

] 

2 

Present 

8 

1 

3 

Frequent 

1 

0 

Absent 

9 

0 

9 

Frequent 

0 

1 

Absent 

10 

1 

6 

Fiequent 

0 

0 

Absent 

11 

3 

3 

Fiequcnt 

0 

0 

Absent 

12 

0 

9 

Fiequent 

0 

0 

Absent 

13 

1 

3 

Rare 

0 

0 

Present 

H 

1 

9 

Frequent 

0 

1 

Absent 

15 

5 

1 

Frequent 

1 

3 

Absent 

16 

0 

4 

Frequent 

1 

0 

Absent 

17 

1 

1 

Frequent 

9 

3 

Absent 

IS 

2 

I 

Rare 

0 

3 

Present 

19 

2 

0 

Rare 

1 

1 

Present 

20 

3 

s 

Frequent 

0 

1 

Absent 

21 

1 

5 

Frequent 

0 

0 

Absent 

Max* 

3 

0 

Rare 

0 

4 

Present 

Betty* 

2 

2 

Rare 

1 

0 

Present 

Joe* 

0 

0 

Frequent 

4 

2 

Absent 

Glenn* 

2 

0 

Frequent 

0 

0 

Absent 

Roman* 

4 

0 

Rare 

3 

8 

Piesipnt 


'^Hospital cast 


not the same in all CtKes because not all of the children completed 
all of the separate test situations Among the Spalding group, Cases 
4, 5, 10, 11, 12, 14, 15, 16, 17, 19, and 20 were most severely 
handfcappeci in the three behavior aieas noted If narrowed experi¬ 
ence IS the dominant factor m differentiating between the spastic 
and normal gioups, these 11 cases might he supposed to exhibit less 
compichcnslve behavioi, to prefei color to shape categoiies, and to 
have special difficulty with vcibal material 
Four of these subjects were included in the 11 who responded 
to sorting test Situations XI and XIII. Three out of nine made 
acceptable responses in Situation X, while two of the three ac¬ 
ceptable icsponscs in Situation XIII weic made by them Thiee 
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of the group of 11 wcic not suac'-sfnl with lUiy ot tiu* vcih.il ina- 
tciials in the “completion" test, .imi of tlicni wcic Mitu'ssfnl m 
only one oi two ot llio sciies 'I'wo ot tlnm, howivei, wuc 
successful ill all but one of the veihal task'' 

Sixteen spastic subjects exhibited steicotypcd heliavior, 10 of them 
witli a great deal of consistency, 'riiese ■wcic (.’.ISC'. 2, 9, U), 12, 
l7, 20t 21, and 22, plus two of the linspitali/ed patients Tliiec of 
the 10 were spastic diplegics, lliicc weie athoioid, thiee weie licmi- 
plcgic, and one was paiaplcgic No t-peci.il lelationslup between 
type of disability and stcieotvped bchavioi was thus appaicjil Eight 
of the 10, however, wcic scveidy liandicapped tn speech Tliiee of 
the 10 aie among the 11 most sevciclv h.mdicapped of the Spalding 
group Only two of the most sevcidy handicapped children (Cases 
4 and 19) did not exhibit btcicotvpcd bdiavim. 

Stereotypy appaiently \m little relatumslup to tlie ('itimatcd men¬ 
tal ages of oiii subjects None of the cliildicn wlio did not icspond 
in this way had an estimated meiUiil age undoi 8-7, and their 1Q\ 
langed from 94 to 122. Six othei cliildicn with the bame IQ langc 
did, howcvei, respond In a stcrcotypeil f.ishion '’Hicsc six wcic 
all sevcicly hniulicappcd Tunc of injuiy apparently made little 
diffeience in stereotyped bcliavioi. Five of the six spastic cliildien 
who did not icspond in this fashion had no speech diflicullics, while 
two of them had idativcly slight distiiibanccb of manipulation and 
locomotion 

“Fantasy" icsponscs were charactciistic of thice subjects espe¬ 
cially, although SIX others occasionally exhibited icsponscs of this 
type Two of the three most often making this type of lesponse 
liad severe distuibanccs of speech, althoiipli in othci lespccts they 
were not especially similar. The thiul subject making this type 
of response with some legulaiity was -seveicly distuibcd m siiceth 
and locomotion, slightly m manipulation. 

These findings would indicate that a severe speech difllculty was 
more often connected with steientvped behavioi, witli “fantasy" 
icsponscs, and with difficulty with vcibal (abstiact) mateiial than 
such categories as estimated mental age oi type and seventy of dis¬ 
ability in gcneial. It may be that injury which affects the speech 
areas of the cortex may in turn afteet rlie development of tlic asso¬ 
ciation areas, whereas injuiics nflccting inotni abilities ncccssaiy 
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foi locomotion and manipuldtion do not nccessaiilv have this ci^cct 

Theie is little evidence m the study that diffeiences aie based 
upon expeiiential deficiencies Table 5 shows that while some of 
the 11 most sevciely handicapped childien consistently prcfeiicd 
coloi to shape classifications, othcis as consistently piefened shape 
to coloi Although the spastic group as a whole gencializcd on the 
basis of shape less often than did the noimal childien, this was 
appaiently not due wholly to lack of manipulation evpeiiences Four 
of the most seveiely handicapped childien in this lespect piefeiicd 
shape distinctions to coloi, and a fifth showed no picfcienccs between 
the two categoiies. 

Soiting test Situations VIII and XI present diffcieiices which 
might be due to the widci possibilities of cxpciience foi nmmal chil¬ 
dien. Upon closer examination tins livpotlicsis seems doubtful All 
the subjects have experienced food to about the same degice, yet, 
as s/iowrr, the spastic childien maile cotuparativcli few dassi/ication? 
on this basis, whereas all the noiinal childien did so It is rather 
an expression of stcicotypy—the inability to see iclntionships other 
than shape or coloi—winch leads to these diftcicnccs 

With lespect to spatial iclationships, the methods used in obtain¬ 
ing the end wcie moie impoitant than the end itself Spastic chil¬ 
dren between seven and 13 ycais of age have inevitably leained to 
make adjustments to spatial relationships, in spite of physical handi¬ 
caps Muscle tiaining is, in pait, of this type These adjustments 
may be clumsy and inaccuiatc, but the child will develop the method 
of attack which foi him most often ends m successi The subjects 
m this case exhibited this ability in a rathei mailced manner With 
the aid of gross trunk, head, and aim movements, tlic olclei childien 
giasped the stimg-pattein problem easily, and solved it with little 
tioublc The one exception is an individual who has been diagnosed 
as a case of aiicsted development, and whose helmvioi tliioiighout 
the test situations was exceedingly infantile 

No diftciences m compichcndiiig the type of pictoiial mateiial 
piesented in this study were found Collect icsponses to both the 
completion and the light-pattcin tests did not cliftei substantially 
fiom those of normal childien, although analyses of failures did 
biing out the gieatei tendency of spastic childien to behave in a 
stereotyped fashion 

It was hoped that a senes of test situations might be devised 
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which would Elvc lathcr clcrinitc imln-.itions of the nwnt.il pioccsses 
of spastic children, while at the s.iine lime minimi/iiiK ihe cftccts 
of the motoi iiivolvcinrnt This hope has uppaieiulv hcen icalw.cd 
to some extent Amplification and icHneim’iit of some of the test 
situations of the study ini^lit wrll iCMilt in a mental test especially 
designed foi spastic children Svith a test is Inully needed Flic 
"completion" am! light-pattein tests could piohahlv lie '■o lefiucd ami 
amplified, and ccitain of the soiting test situations, especially those 
dealing with coloi, foini, and mateiial, might also be standaidized. 
Fiiithci cxpciimentation along these lines is advisable 

F. Summary and Conciusions 

In this study 26 spastic school childicn, matched with 26 pliysi' 
cnlly noimal school childicn hy sex, cliionologicnl age, and estimated 
mental age, wcie given a seiics of tests in an attempt to discover, 
fiist, whethci clemonstiahlc bchavioi difteicnccs aside fiom the obvi¬ 
ous physical disabilities existed between the t;yo gioiips, and, second, 
to discover the significance of isiich difteicnccs if they existed Five 
additional spastic subjects without school cxpeiionce wcie also given 
some of the tests 

Testi used in the stiulv included a sciics of suiting situations; 
a completion test involving concicte, pictorial, and veihal niati'iial; 
a light-pattern memory test, and a stiing-p.ittein lest 
With one 01 two exceptions the spastic group ihfteied dcmonstiahh' 
fiom the noimal m three general lespccts fiist, a widei laiigc of 
individual diffeiences in type of lesponsc within any one lost situa¬ 
tion, with bizane oi fantastic responses found only among the 
spastics, second, a greater tendency toward inoic concicte types of 
lesponsc, with less ability to shift towiud the inoie .ibsti.act foims of 
behavioi; and, third, a grcatci tendency tow.aid stcicotyped icsponscs 
no mattei what the nature of the test situation Consistency within 
the battery was the lule in nearly all cases 
While these differences aic no doubt due m pnit to the effect 
of the injuries upon the expeiienccs of the spastics, tlicrc may be in 
addition a diiect effect which can be attributed to the injuries them¬ 
selves . for example, injury resulting in speech defect. TJicic 
seems to be evidence that these children aic affected hv then coitical 
injuries in somewhat the same fashion as are cases of biain injuiy 
after matuiity. Ibis hypothesis, liowevet, needs ncuiological 
veiiiic.ition. 
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The test materials are suggestive as possibilities foi a mental test 
especially designed for spastic childicn 
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DIFFERENTIAL FACTORS IN SPECIFIC READING DIS* 
ABILITY- I LATERALITY OF FUNCTION'’'^ 

Deparlmenl of Psycholoffy, Yale Uuivejsity 


Lillian S Woli ii 


A Introduction 

The aim of the picsent study was to compaie a gioup of rctaidcd 
leaders with a group of aveiage icadeis on latciality of function, that 
IS, eye dominance, hand dominance, and hand veisus eye dominance, 
m oidci to deteurmie wlicthci oi not it is related in a piimary or in 
.1 contiibutoiy wav to leading disability.^ Pievious attempts to isolate 
the causes of reading disability have been numerous, and prominent 
among the factors whicli have been investigated is latciality of func¬ 
tion (1, 3, +, 5, 7, 12) Heteiogeneous compositions of cxpcnmcntal 
gioups, howcvci, togcthci with vaiying investigatoiy techniques and 
in some instances absence of contiol gioups have contiibuted to con- 
sidciablc disparity of results 

Eighteen boys avciagc in leading ac-hievcment and a like numbei 
ictardcd in leading achievement by one oi moie years below both 
mental and chionological ages constituted the contiol and the experi¬ 
mental gioups, icspectively, and have heen fully described in another 
article.^ It may be lestatcd hcie that tliey weie scljool bo)'s between 
the clironological ages of 8 veais 11 months and 9 ye.us II months, 
wcie average in intelligence, had been in school an equal number of 
veais, and weie fiom unilingual, Ameiic.iii-boin families of middle 
socio-economic status The achievement tests employed in the selcc- 

*Ap|)roved for publication by Waltei Miles, and received m the Editorial 
Office on October 14, 1939 

Tina paper leports part of a disseitation presented m paiti.il fuUillment 
of the requirements foi the Degiee of Doctor of Philosophy at Yale Uni¬ 
versity in 1935 The wiitcr is iiulelited to Dr W R Miles and to Dr 
C C Miles, iificler whose dlicction this study wis done, foi their siig- 
gcstiona and uitciest in the work 

“Other functions, vu , auditory acuity, discnminalion aiul memoiy, visual 
functions, fluency of veibal associaiions, and personal adjustment, as 
related to rending disability will be picstiued in a subse(|ucnt ailiclc 

''Wolfe, L S An experimental study of reversals in reading Ajiiei J 
Psychol . 1939, 62, 533-561 
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tion oi the subjecti. showcil the two Jiioups to be tlcHnin^lv of (lifter* 
ent samples m reading and spelling hut of tlic snnic s.uuplc m anth’ 
nietic computation 

B, Kyv Dominanch 
1 Ihocadroe 

Eye dominance wah dcteimined hj’ use of the Miles /i-J)-C 
rhi 07 i Teit which employed tliiee [-suvpes .\od 10 picture cauls 
(9, 10), The test for each i-luld consisted of 15 trials, the last five 
of which were preceded by 10 foiced views with the non-dominant 
eye. Presumably, m eases in whom dominance was not well estab¬ 
lished, foiced use of the non-dominant eye would encouiage its use 
in immediately subsequent trials and thcichy he valuable in icvcnhng 
diftcrent dcgrcci, of dominance. RcCcbts cxactW duplicating tl\c tests 
were given between eight and fointeen d.ivr Inter. Dominance was 
considcjcd established if at l(*ast 80 pei cent of tin* tot.il 30 tri<ils 
wcie consistent. 

2. Results 

All subjects showed definite eye domiiiiiiKe (Table I) Tliiity- 
ninc per cent of the experimental grouj) .ind 4+ jrei cent of tlie con- 

TABLE I 

Number, anu Per CrNT or Subject’s Who niMONsiiiAi t d RkiUi or Li i i Lvr 
Dominance on the Mius f utoii 2 esi lu iiii' L\i'miwi niai 

AND Tim CONIHOL GROUPS, Will! CRiriCAL RAIIOS 
('L'hc iwmbci of subjects ui cudi Krtuqi wan 13 ) 



Per cent of 


Group of 

subjects 

Dominant 

dominance on 

Exncnmentnl 

Control 

eye 

30 trials 

N 

Per cent 

A’ Pci cent l^/a^ 

Rifffii 

too 

8 


8 


97 

3 




93 



l 


S2 



1 

Total-. 


a 

61 

10 56 39+ 

Lefr 

m 

3 


4 


97 

1 




93 

1 




87 



1 


83 

1 


1 


80 

1 



Total 


7 

39 

8 +4 2 94 
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tiol gioup weic left eyed. The diftcicnce between these pei eents, 
which IS 2 9 times its' sigma, ma 3 ' liave been at least paitly due to 
the small number of subjects in the gioups The incidence of left eye 
dominance in both gioups Wtus gieatcr than that found by other in- 
vcstigatois with laigcr populations (9, 10, 14) Only one subject 
icsponded to the forced use of his non-dominant eye by substantial 
decie.ises in tlie number of choices of the dominant eye This in¬ 
dividual was the left eyed experimental subject who i^s designated 
in Table 1 as 80 pci cent left eyed 

Consistency of eye choices foi each subject, when expiessed m 
terms of the pei cent of agiecmcnt between test and retest tiials, 
gave a range fiom 67 to 100 per cent foi the cxpeiiincntai svibjects 
and fiom 73 to 100 per cent for the Lonliol, with avciagcs of 94 
and 93 foi the two gioups of subjects, respectively Designation of 
eye dominance, according to the percentage ciiteiion adopted, was 
the same foi each individual on the test and retest senes 

C Hand Dominance 

In Older to dctciminc hand dominance, or the functional lelation- 
ship of the right and left hands, a gioup of motor tests, a gioup of 
unimanual choice tests, and a questionnaiic weie used 

1 Rehtive Skills 

a Tests and piocedme Foui motor tests weic used to deter¬ 
mine the relative skdl of the light and left hands the Miles MaliUty 
Rotoi, Reach and Giasp, and Readton Tune tests, and a dait throw¬ 
ing test The tiials for the two hands on anv ono test weie aiianged 
in an ABBA oulei. Shoit lest peiiods were allowed between suc¬ 
cessive tiials on the Moidity Rotoi and between gioups of six trials 
on the othei tliiec tests 

The Miles Motility Rotor Test foi measuiing cooidination speed 
was administeied in the standaid wav (8, 13) Foi the beginning 
tuah the appaiatus was placed dncctly m front of tlic subject so 
that oppoitunity to grasp the handle with cither hand was available. 
Twelve 10-second tiials weie given with each hand Thev weie 
airanged as follows thicc right, six left, six light, six left and thiee 
right if tile subject began with Ins right h.ind , or lliice left, six 
right, etc, if he began with his left hand 
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The Miliis Resell atul ChasP Test, de^.i^iu'd to im'.Miie speed o[ a 
cooidiHfited leaetion, .ind the Miles Rmtluin Time Test, foi measiir- 
mg simple ic.ictioii time to .in .ludiloiy Minudus pieseiUcd with vary¬ 
ing foicpeiiods, wcic administeied in the pit’scnhed manner (11). 
Foi each of these tests 24 tnals pei hand wtne given in llic same order 
as were tliose foi tlic Motihfy Rolf/i Test. 

Foi a dait tliiowing taiget a eellotex hoaid tin in diameter 
was used Upon the hoaul wcic de^enhed iovii vaneolorcd con- 
centnc ciiclcs with diametcis of 18, 27, and % 'I'his target 
was attached to a stand adjustalile to the sluiuldei heights of the 
subjects, Each dait wciglied 15 gins and was cm. in length 
including the cm papci wmg t.nl A toe-linc fioin which over¬ 
hand throws were made was two incteis fioin the taigct The 
number and oidei of Inals wete the same as those foi the Reach and 
Gtasp and Reaction Time tests. The scoiing system, similar to the 
one used by Caivei (2), gave one point foi liltting the outside ciiclc, 
tuo points foi tlic no\t, tliicc foi tlie ne\t, and foiii foi the inner¬ 
most one. 

i. Resnlts, The data fiom the irlativc skill tests will he pic- 
sented foi the tests both scpaiiitely and combined. The semes m.idc 
bv each subject on a given tes.t wcie fust lepicscntcd by the latio of 
the mean score of one liniul to that of the othei liand. Then the 
mean intios foi each group wcie calculated anti nppeni licre in tnb- 
ulai form Ratios foi all tests wcie computed to show diiectlv the 
lelative skill of the two Imnds in such a way that lalios above 1 0 
indicate supciioiity of the right hand while tliose below 1.0 indicate 
siiperioiity of the left hand.^ 

Table 2 shows the mean ratio semes of cacli gioup of subjects on 
the iclative skill tests and comparisons of the two gioups in critical 
ratio units. The differences between the two f^roups on h.rnd dom¬ 
inance as dctci mined by these tests were neither statistically stgnili- 
cant 1101 consistent in direction® 

^Extensive statistical analysis of tlic subject’s semes on the relative skill 
tests was made to clctcimine the icliabilmes of the raciisures, tire laUr- 
correlations of the various perfoimances, niui effects of piacticc 'Ihese 
data may be seemed in fuU from the author, liy way of siimmaiy here, 
the following may be stated (ci) The nncoiieitcd icluibiluics lor all 
subjects combined weie 91-, Afolilily Roloi, 6\, Reach and (hasp, .'ll, 
dftits, .10, renetjon time (f>) The effect of pi.icticc on tlic vniioiis per¬ 
formances W. 1 S statistically inslgmiicnnt, 

CTllieal ratio of ^ 89 xsas considcied signilicaiit, It Is the value of / 
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TABLE 2 

Mlan RErAnvi-bKiLL Scorfs on Four Moior Smii Trsrs for tiii ExrtRi- 
MFNTAI AND rilF CONiROI GROUPS, WITH SlANUARD ERRORS 

or riri Mf\N3 and Critical Raiios 
(Ihe number of iiibjccts m each gioiip was 18 ) 


GjOUJ) of SUlljULtS 
Expeumcntal Control 


1 est<) 

M 


M 



Reach and Giasp 

1 0+ 

m 

1 09 

031 

143 

Motility Rotor 

12+ 

05+ 

1 23 

038 

15 

Daits 

2 30 

,311 

1 8+ 

,212 

122 

Reaction time 

101 

02+ 

1 00 

035 

2+ 


The test icsiilts (excluding those of lenction time because of low 
reliability) were combined to obtain the best possible estimate of 
tlie lelalive skills of tlie subjects The combination was accomplished 
by use of a formula given by Kelley (6, p 69) Tlic obtained 
weights were 2 7 foi Reach and Gtaspj 20 8 foi Motihiy Roioij 
and 2 for dnit thiowlng The latio scoies. foi the mdividiials on 
each test weie weighted, summed, attj then divided by 23.7, the 
sum of the weights, in oulei to put tlie scoics back into compaiable 
foim with those of the single tests, i c , so that scoies above one 
indicator! right band supcrioiity and those below one, left hand 
supcuoiitv The results for the gioups arc piescntcd in Table 3. 
The difference between the contiol and cxpciimental subjects on 
the combined weighted motoi skill tests was not statistically sig¬ 
nificant,® 

TABLE 3 

Mean Ratio Scores on 'ihe Comdineu Wiightid Motor Skul Tests tor 
THE EXPPRIMLNTAL AND TlIL CONIROL GROUPS. WIIII STANDARD 
Errors ot tiii Means and Critical Ratio 
(The nnmbei of subjects m each ftioup was iS.) 


Groups of subjects 

M 

Combined weighted scoies 

Expeiimental 

123 

.085 

Control 

122 

0+0 


which Fishei consideis very significant foi 17 degiccs of fieedom, oi ii-l 
for the present study 

®Tlie reliability of the combined wciglited latios w.is 91 (6, p 73) 
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Four cxpcrvmcntfil rtnd two control ‘.uhjccts made latio scores 
under I.O, left Kami dominaace, on the uirnKmcd wciyilitcd tests. 

2. C/ioiii’s 

rt. Tests and pioccdnte, The 17 tasks used to dctciminc uni- 
manual choice may be divided into tuo fjioups One K*o'ip consisted 
of seven tasks which had been diiccily lu.ietieed liy some or all oi 
the subjects, sawing, liamineiing, erasing, di.iwing, catching a 
bounced ball, throwing a hall, and writing. Wiiting was the one 
task which had likely been most univeis.dly influenced by social 
picssiirc, but it was included on tlic gioiiiul that left handed writing, 
barring accidents to the light band, is a faiily suie indication of 
left hand dominance although the rcveisc is not tuic The other 
group of tests consisted of tasks which had received only indirect 
piactice thiowing darts, cutting with a leitci opcnci along two 
folds in a piece of paper, spinning a top diicctly with the fingers, 
icmoving a piece of paper fiom the center back of the cullai, point¬ 
ing to the notch on the neck (the last two mentioned tests having 
the advantage of being pcrfoiincd without the guidance of direct 
vision), picking up a ball from bclwccii the subject’s feet, picking 
up a dait which was on a table one metei in fioiu of the subject, 
grasping the handle of the il/o/z/Z/y Rotoft and publiing down the 
key prcpaiatory to the Reach and Giasp lost and to the simple re¬ 
action time responses. Unimanual choices foi the labt tliiec men- 
tionecl pcrfoimanccs were iccoidcd foi the hist lliicc tiials on the 
motor skill tests bcfoic the subjects bad been diicctcd to pcifoim 
with a given hand The test objects were placed m tiic subject’s 
median plane so that equal opportunity was alloidcd the two hands, 
An impression was given the subjects that speed and acciuacy of 
reaction wcie the items under obseivation. 

The test scries consisted of three tiials fot each task A letcst 
seiies of three trials was given from two to five days aftei the test 
seiies To reduce perseverative choices of the same hand foi a given 
task, successive trials on any one task wcic scpaiated by tiials on 
all other taSks. During a single expenmcntal pciiod only one trial 
per task was given. 

b. Results. Scoring was done in teims of light hand choices. 
Tile number of times each subject used lus light hand for the evc- 
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cution of the tasks in the test and ictest senes combined was ex¬ 
pressed as a pcicentage of the total 102 choices. 

The extent of the diftcienco between the two groups in the choice 
scoics on the battery, as given in Table 4, was negligible Thus the 

TABLE 4 

Mean Scorc.§ on the Unimanual Choice Test Battery for eiie Experi¬ 
mental AND THE Control Groups, with Standard Errors 
AND Critical Ratio 

(The number of subjects in each group was 18) 


Groups of subjects 

M 


D/<Sa 

Experimental 

75 

084 

8-1 

Control 

84 

066 


groups were similar on Jiand dominance as indicated by ummanual 
choices Four expeiimcntal and two control subjects showed left 
liand dominiincc, ie, scores below 50 One experimental subject 
exhibited just no dominance at all by scoring exactly 50. 

The reliabilities (Peaison) of the battery, obtained by corielating 
tcbt and letcst scores, were 94 and .98 foi the experimental and 
control gioups, respectively, and .95 for the gioups combined 

Consistency in performing the sepaiate tasks was detei mined by 
percentage of agreement of hand choices between the test and retest 
aeries Table 5 shows the number of subjects who gave vaiious 
peicentages. One hundred pei cent indicates peifcct agreement m 
three test and thiee letest trials, 66^ per cent, agreement m two 
of the retest trials, and so on The experimental group showed 
somewhat greater consistency than did the control gioup Both 
gioups showed inconsistencies on the same tasks save diawing and 
catching a ball The tasks on which variability lesulted wcic less 
piacticed, more spontaneous ones 

3 Rated Fiinciions 

a Pjocedine As a supplement to the expciimcntal results, a 

’The intercorrelationa of the separate unimaniial tasks with the lemniii- 
ing tasks of the battery ranged from 32 to 95 The correlations between 
the imimatiual tasks and the lelative skill tests were Molthty Rotor, 75, 
Reach and Grasp, ,51, darts, 49, reaction time, —37 The complete intcr- 
coneUtions may be obtained from the author 
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7'AMLE 5 

NuMDiR or SuDjrcrs Sjwwino Diuirim' Vih Cinji oi Auhmi'nt on 
TUB UmMANUAt. Cuoict Tistq unAvn n uii 'Iiiiu i Tuiais and nia 

TlIRLP KtlPSJ 'I'RIAII lOR nil 1‘AI’IIIIMI HlAI AND 
IIIK CONI-ROI. GROUI‘3 


Groiipi of siihjccls aiui pci cciiH nf agreement 
RxpcnmciUnl Kroup Goiitrol group 

Tcsls lOOS'^ 66-2/lf/o 3M/3V' ^1'/' 100% Cid^X/SSo 33 - 1/370 0% 


1 Throwing darta 

18 



18 



2. Paper ewtung 

18 



18 



3. ILiinincring 

18 



18 



+ Sawing 

18 



18 



5. Writing 

18 



18 



6 Erasing 

18 



18 



7 Drawing 

17 

1 


18 



S Spinning top 

17 

1 



1 

1 

9, Gatclxmg ball 

17 

1 


H 



10 Throwing hall 

18 



18 



11, Motility rotor 

17 

1 


15 

2 

1 

12i Reach and 







Grasp 

15 

1 

2 

15 

2 

1 

13, Reaction time 

16 

1 

1 

13 

4 

1 

U Pointing to 







notch on neck 

15 

1 

2 

15 

1 

2 

IS. Taking paper ofF 






back of collar 

17 


1 

1+ 

2 

2 

16, Picilng up halt 

15 

3 


1+ 

3 

1 

17 Picking up dart 

H 

3 1 


IS 

3 



questionnaire concerning hand clomiiiancc and otliei factnis iclatcd 
to the study (see Table 6 foi the items) was sent to each subject's 
parent or paicnts 

h Results, Befoie the results of the entire qucstionnaiic aic 
presented, the first item will be considcicd in its i elation to the 
quantitative results described in tlie foiegoinp; sections Foui ca- 
perimental and two control subjects wcie lepoitcd as left handed, 
one experimental subject was desciibcd as about equally able with 
both hands and as having been encouiaged to use Ills light hand 
in infancy when he tended to use liis left. The paients’ statements 
of their cliildrcn's dominant hands agiced in all instances witli 
designation of hand dominance as dctcimined hv tlic iclative skill 
and uTumanual choice tests, 

The agreement between the paicnts’ statements and quantitative 
test scores should be rcgaidcd as an iiuliLalioii of reliability lalhei 
than as a measuic of validity (if by validation of hand dominance 
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TABLE 6 

Rlsponses (Expressed as Fir Clnis) to QuLiTlONNAiRU Sent to Parents 
or SUDJECTS IN THE EXPERIMLN I'AL AND CONTROL GROUPS 


(The nuinbei of subjects in each ) 


Question 

Response Experimental 

gioiip 
% ffp 

ConLiol 

group 

D/Ci 

1. Subject con- 

riglit handed 

72 

11 

89 

8 

121 


left handed 

22 

10 

IL 


OJ 


"equally skillful” 

6 

6 



1 OO 

2 When young, 







subject was 






IJf 

expected to be 

light handed 

67 

11 

83 

9 


left handed 

28 

11 

17 

9 



didn't notice 

6 

6 



1 00 

3 Subject was cn- 







com aged to use 

right hand 

72 

11 

27 

11 

0 


left hand 

22 

10 

6 

6 

J ii 


neither 

6 

6 

22 

10 

1 33 

I. IiijuiiCB to hiiiid 

none 

100 


100 


0 

5 Illnesses making 







subject seem 







"different" nt- 







terwnids 

none 

100 


100 


0 

6 Subject lias al- 







ways handled 







self 

very well 

39 

12 

39 

12 

0 



dl 

12 

50 

12 

65 


a little awkwaid 



11 

8 

3 3S 

7 Siblings aie 

light handed 

66 67* 

9 90 

82 56 

7 96 

1 26 


left handed 

25 00 

8,57 

11 89 

6 22 

2 26 

8. Subject’s mother 








right handed 

83 

9 

94 

6 

1 00 


left handed 

11 

8 

6 

6 

56 


unknown (deceased) 

6 

6 



1 00 

9. Subject's father 








right handed 

83 

9 

9+ 

6 

100 


loft handed 

11 

8 

d 

6 

56 


unknown 

6 

6 



1 OO 

10 Mothei’s family 

all light handed 

50 

12 

89 

8 

2^9 


most right handed 

33 

11 

11 

8 

157 


unknown 

17 

9 



1.89 

11 Fathei’s family 

all light handed 

56 

12 

61 

19 

39 


most right handed 

17 

9 

33 

11 

114 


some light handed 

6 

6 

6 

6 

0 


iinkiiuwn 

22 

10 




12 Some speech 







disorders 

m family 

6 

6 



100 


In iclativcs 

6 

6 



1 00 

13 Some reading 







difllciilty 

in family 

17 

9 



1 89 


in relatives 

11 

8 



I j<j 

14 Some writing 







difficulty 

in family 







in relatives 

6 

6 



ICO 

15 Some spelling 







difficulty 

in family 

6 

6 



1 00 


in relatives 

n 

8 



138 


^Number of siblings lepoitecl light and left handed In each family was 
put into per rents and the average pei cent right and left handed was then 
computed with iV = 18, the number of subjects in each gioup 
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IS incaiit t,I)aljnK liaiid pcifomi.uiLc .it tlic iiiiK* ol study agaubt 
some ciitcrion of li.ind dornuinnLC iinhamin'icil liy pi.ictice and social 
pressinc) since it i', likely that tlu* p.iu'nl^’ sl.itviuents were based 
upon observations of the clulclicn in siinilar, tliuiinh nunc numerous, 
situations What the compaiison pinhahly .iniouiUs to, then, is a 
check of skills aiul choices in controlloil situations .ijr.nnst observa- 
tions of choices and possibly skills in moie miincimis uncontrolled 
situations 

The lesults of each item of the (lucstionnairc appeal in Table 6, 
The number of subjects in each group latcd iindci the diftcicnt 
categoues by the parents was cxpiessed in per cent so that die 
significance of the dilteiences between the gioiips could ho computed 
Foiii of the cvpciimcntal subjects who were expected lo be left 
handed when they wcic wniiig and wcic eiKoiiidgcd to use their 
left hands >veic tlie ones who slinwcd left liniid dominance on tlie 
experimental tests 'rhe one cxpciiniontnl subject who w'as desciibcd 
as about equally skillful with both hands was expected to be left 
handed when young but was ciKOiuaged to use Ills light hand The 
two control subjects who showed left doinintincc in the tests avcrc 
expected to be left handed wlien young cuul wcic not ciicouragcd 
to Ubc either hand 

Of the 15 Items of the qiicstlonnnirci tlie dilfciences, tlicnigli not 
significant statistically, were in fnvoi of tlie exiieiinieiitnl gioiip 
for moieleft handed 'ublmgs, moic left liandcd motlieis and fathcis, 
more left handed members of the motlicrs' families, and rnoic bpcech, 
reading, writing, and spelling difficulties among the relatives. That 
only a few of the leading disability subjects wem viewed ,is such is 
evidenced in Item 13 

D Relation or Hand to Eye Dominance 

That crossed hand and eye dominance is related to leading dis¬ 
ability has been suggested by certain investigators. This relationship 
did not hold for the group in the picscnt study, foi as Table 7 
indicates, the expciimental and contiol gioups wcic stiikingly sim- 
iki in the number of subjects having vaiious combinations of eve 
and hand dominance as determined by the methods used. 
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TABLE 7 

Numder or SuDjccTs Showing DirrERENT Keiaiionships or Eye Dominance 
ON niE Mills / 1 - B-C Vision Tfsi and Hand Dominance on the 
Combined Motor-Skill Tests { A ) and on the Unimanuai 
Choice BArrcRY (B), for the Experimental and 
THE Control Groups 

(The number of subjects m each group was 18 ) 




Experimental 

Control 


Hnnd dominance Eye dominance 

group 

group 


RisiU 

(^) 

Right 

10 

10 


Right 

Left 

4 

6 


left 

Left 

3 

2 


Left 

Right 

1 

0 


Ciosscd eye and hand dominance 

5 

6 


Same eye 

and hand dominance 

U 

12 



(fl) 




Right 

Right 

9 

10 


Right 

Left 

4 

6 


Left 

Left 

3 

2 


Left 

Right 

1 

0 


None 

Right 

1 

0 


Crossed eye and hand dominance 

S 

6 


Same eye 

nnd hand dominance 

12 

12 


No hnnd 

dominance and right eye 




dominance 

1 

0 



E Summary 

1. Two groups of nine year old boys, one letardcd and tlie othci 
average in reading acliievement, weie compared on lateiality of 
function to determine whethei or not it is related to leading dis¬ 
ability 

2. In eye dominance, <as determined by a sighting teciiniquc, the 
control gioiip (average leaders) exceeded the experimental gioup 
(retarded readers) in the proportion of left eye dominant subjects, 

3. Hand dominance, as determined by four motor skill tests 
and a group of unimanual choice tests, did not significantly dif¬ 
ferentiate the two groups Four experimental and two contiol sub¬ 
jects sliowcd left hand dominance. Parents' statements of hand 
dominance of the subjects were m agreement with the lesults ob¬ 
tained in tlie test situations 
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4. In vaiious combinations of eye and hand dominaiKC, the two 
groups wejc essentially alike. 

The findings of the entire study indicate lliat eye clomiHrincc, liaiul 
dominance, and hand veisus eve dominance aic not icl.ited in a 
primaiy way to leading disability of tlic dcgice icpic»eiitcd here. 
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DIFFERENTIAL FACTORS IN SPECIFIC READING 
DISABILITY II AUDITION, VISION, VERBAL 
ASSOCIATION, AND ADJUSTMENT-^ 

Depailiiie/il of Psychology, Yale Uiiiveisiiy 


LriLrAN- S WOLTE 


This papci lepoits a coinpaiison of a gioup of subjects ictardcd 
in leading iritli a gtoup of subject'? aveiage in leading on certain 
auditoiy and visual functions, fluency of verbal associations, and 
]icisonal adjustment ^ That mfeiionty in these factors may be causal 
in leading disability has been consideicd in pievious investigations 
auditoiy acuity, mcmoiy, and discrimination (9, 14, 18), visual per¬ 
ception and mcmoiy (1, 4, 6, 9, 12, 16, 18, 19), and emotional 
adjustment (5, 9, 12, 13). Disparity of results leported in these 
studies may have been due to such factois as vaiying expeiimcntnl 
pioceduies, absence of contiol gioups in some instances and cx- 
pciimental gioups not homogeneous in degree of reading rctaidn- 
tion, in language bnckgiound, in socio-economic status, iii methods 
by which they were taught to read, m IQ and in C/I 

The subjects foi the study were 18 boys average in leading 
acliievemcnt (control group) and 18 boys retarded in reading (ex¬ 
perimental group) who served as subjects in an extensive investiga¬ 
tion of reading disability and who have been fully described else¬ 
where^ They were between the ages of 8 yrs 11 mos., and 9 yrs 
11 mos, weie average in intelligence, were from unilingual homes of 
middle socio-economic status, and had been in school an equal num¬ 
ber of yeais. 

A Auditory Functions 

The auditoiy tests Included measures of acuity, discumination, and 
memory span. Acuity was dctcimined by the watch-tick method. 

’^Approved for publication by Walter Miles, and leceived m the Edi¬ 
torial Odice on Octobci I+, 1939 

This 18 the third of a senes of aiticles icpoiting n study of leading dis¬ 
ability piesented in paitial fulfillment of the reiiuiremcnts for the dtgiee 
of Doctor of Philosophy at Yale Univeisity in 1935 

“WoLii!, L S An expelimental study of icveisals in leading Aiim J 
Psychol, 1939, 52, 533-561 
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Tile subject was seated with his back towaid the examiner and was 
instiucted to report at shoit intervals wliether oi not be could 
heal the tick. Three leadings on a meter stick placed on tlie floor 
weie made while moving the watch away fiom and three while mov¬ 
ing It toward the subject. The Monioe /luditojy JVoul Discntntna- 
tion Test (14, p 199) composed of 20 pairs of woids to be lecog- 
niKcd as "same” or "different” and the Gates Test of Aiulitoiy Dis- 
cnmination (10, p 401), consisting of five sets of nonsense syllables 
to be lepeatcd, were given to appiaise auditory disciimination To 
test auditory memoiy span, the Gates Tests of Auditory Meinoiy 
Span for nonscnse-AAOids, woids, letteis, and digits were used (10, 
p 402) 

The results aic piesented in Table 1 The experimental gioiip 

TABLE 1 

Mjan Scores on Auditory Function Tests with Standard Errors oi ini 
Means and Crijical Ratios, tor nii. Em'Iirimeni\l and 
niE Control Groups 


Tests 

Scoies 

Giunps of subjects 
Experimental Contio) 

M M 


dcuity 

fWfitcli tick) 

Distantc 
m cm 

8143 

8 090 

98.^0 

10 610 

127 

Disci iiiiiiiaiion 

Monioc 

Elrois 

211 

323 

9+ 

153 

328 

Gales 

Age level 

8 97 

285 

9 78 

,181 

2i0 

spiiti 

Dibits 

Age level 

8 +2 

,593 

8 65 

+03 

32 

Lctteis 

Age level 

7 73 

+03 

9 63 

387 

283 

Nonsense words 

Age level 

8 86 

412 

9 7+ 

257 

180 

Woids 

Age level 

7,90 

+10 

8 33 

398 

75 


was significantly infcrioi to the control group in the Monroe 
DiscnmUifltion Test The inferiority of the foimcr group on the 
Gates Menioty Span Test for letters and Gates Disctiminaiton Test 
approached statistical significance On the remaining tests, wliilc 
the expeiimental group's pcrfoimance was poorci than that of the 
control, it was not significantly so Giossness of the units and in¬ 
adequacy of the uppei limits of many of the tests aie limitations upon 
the results A determination of the numbei of subjects in each gioup 
who scored one or more years below their chionological ages on the 
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various, tests revealed that the membeis of the experimental gioup 
were considerably more consistent in scoiing low on the tests tlian 
were those of the control gioup (Table 2). 

TAULE 2 

NuMULR or Suiijccis in Evplrimlntai ^ND CoNiaoL Groups Who Scortd 
Oni or More Yiars Hitow C I oh Varying Numihrs or the Four 
Auditors Memorv and hie Tuo Audiiory DrscRiAtiNArioN Tesi« 


No of tesu on winch 
•subjects scoigcl low 

Tests and gi oiips of subjects 

Aiiditoiy memniy Auditory discrimination 

E" C'* /i*' 

V 

\ 




3 

5 




2 

4 

7 

3 


1 

2 

7 

9 

2 

0 

3 

4 

6 

16 


''E<t)erirticiitn! 
''‘Contio! gtoiip 


B. Visual Functions 

The Betts Vwtal Sensation and Perception Tests (2) and the 
Gates Psiception Tests (10) weie used in the comparisons of visual 
functions 

The Betts materials which were used were the Telebinocular and 
<!lides foi mcflsuiirtg eight functions of sensation and perception, 
gioss binocular vision; acuity, binocular and monocular; far-poiiit 
fusion; ncar-point fusion; stcicopsis, veitical imbalance; lateral im¬ 
balance; and amctiopia In addition, the slides for mcasuimg ocu¬ 
lomotor and perception habits bv use of letters and numbeis were 
used The slides for dcteimining acuity, stereopsis, horizontal im- 
lijilance and ametiopia furnish measuiements of degree of the func¬ 
tion, the remaining slides give only "piesent,” “absent,” or 
“doubtful” responses but arc adequate, howevci, for suivey puiposes 
All Subjects weic tested in the mornings 

Tlic lesults of all tests wde expiessed in percentages of subjects 
lesponding in gi’.en ways, except foi the lateial imbalance test for 
which avciages were computed (Tables 3, 4, and 5). Foi the 
sensation and pciception tests the only diffeiencc found between the 
cxpeiimental and the contiol groups winch appioaclicd statistical 
significance was in the pioportion of subjects who had astigmatism 
m one oi both eyes Ten of the expeiimental subjects as compaicd 




60 


JOURNAL 01' GENETIC PSYCHOLOGY 


TABLE 3 

Per Cent or Control and ExPERiMENrAc. buBjicTS Making Various 
Responses on the Brrrs Vision Tests 
(The mimbei of subjects iii each gioui) was 18.) 

Groups of subjects 
Experimental Contial 
Tests Responses % <^p % ®'j) 


1 Gross binociilni vision 

both fields 

100 


100 


0 

2 Far-point fusion 

3 Visual acuity 

imperfect 

33 

11 

11 

8 

157 

Binocular 

80% 

6 

6 



100 


100% 

83 

9 

94 

6 

100 


10S% 

11 

8 

6 

6 

56 

Left eye 

undei 100% 

17 

9 

17 

9 

0 

70% 

6 

6 



100 


90% 

11 

8 

17 

9 

.50 


100% 

72 

11 

77 

10 

40 


105% 

11 

8 

6 

6 

56 

Right eye 

luuler 100% 

11 

S 

17 

9 

48 

80% 

6 

6 

6 

6 

0 


90% 

6 

6 

11 

8 

.56 


100% 

S3 

9 

77 

10 

42 


105% 

6 

C 

6 

6 

0 

4 Vertical Imbalance 

within average langc 

100 


100 


0 


perfect 

83 

9 

83 

9 

0 


imperfect 

17 

9 

17 

9 

0 


within tolerance range 

89 

8 

89 

3 

0 

5. Lateral imbninneo 

below tolerance range* 

11 

8 

11 

8 

0 

6 Stcrcopsis level 

90% 

11 

8 

6 

6 

56 


100% 

39 

8 

94 

6 

56 

7 Nonr-point fusion 

perfect 

83 

9 

78 

10 

.38 


imperfect 

17 

9 

22 

10 

.38 

S Ametropia 




! 



In left eye 

myopia 

11 

8 

11 

8 

0 


astigmatism 

22 

10 

11 

8 


In light e\e 

liypcrmetropin 

50 

12 

56 

12 

75 

myopia 

U 

8 

17 

9 

50 


astigmatism 

39 

12 

22 

10 

106 

In subjects (1 or 

liypermetropia 

39 

12 

44 

12 

29 

both eves) 

(fl) anv amount 

mvopia 

11 

8 

17 

9 

42 


astigmatism 

56 

12 

22 

10 

243 


pure astigmatism 
astigmatism and 

17 

9 

11 

12 

50 


liypermetropia 

39 

12 

H 

12 

2 00 

(If) above noimal 

pure hypermetiopin 

22 

10 

SO 

12 

175 

amount 

myopia 

6 

6 

6 

6 

0 

9 Irregularities of 

astigmatism 
fusion, astigmatism, 

11 

8 

6 

6 

.56 


myopiaj acuity or 
imbalance 

78 

10 

56 

12 

147 


•See Table 4 for group averages 
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TABLE 't 

COMl’ARlbONS 01 EXPruiMENTAI AND CONTROL GROUP ON LATI'RAL ImRALANCE 

ITyr 




Groups of subjects 






Expel line 

ntal 

Conti 

ol 



Test 


M 


M 




Lnteiiil imlialance 








At a distance equivalent 








of 13 niches 


7 28 

134 

7 16 

170 


56 

At a ili'ilancc equivalent 








of 40 inches 


4 07 

153 

4 12 

219 


10 

40 in c(niivalent-13 in 








equivalent 


3 2I 

134 

3 04 

156 


S3 



TABLE 

S 





NuwacHs AND PfM Ccwr or RevrRsar Respom?ps 

ON nit Urns /'im/i 

Tests 

roR Tilt ExPCRIMPHrAI AND 

iHE Control Groups 



(The mimhei 

of s 

aibjccts in 

each 

group ssns 

18 ) 






Gioups of subjects 





Evppnujental ContioJ 



Testa 


N 

% 

N 

7o 

a^fo 


Li fit 1 oiirfil/ifioii 








Left eye (?/ = 2S2) 


36 

14 

2 3 

1 

6 

565 

Right eye (a = 252) 


25 

10 

19 5 

2 

9 

3 Si 

Sum both eyes (h ~ 

504) 

61 

12 

15 8 

2 

6 

7U 

Nu'nhft oiievialiDti 








left eve (« = 180) 


3 

2 

10 1 

1 

7 

S3 

Right eye (?/ = 180) 


3 

2 

10 1 

1 

7 

83 

Sum both eves (h — 

360) 

6 

2 

10 2 

1 

7 

111 


with four of the control subjects had demonstrable amounts of 
astigmatism Of the fmmci subjects, thiec had astigmatism only; 
seven had astigmatism plus hvpeimctiopia Two coiitiol subjects 
li.id astigmatism plus hypcrmctiopia The control group slightlv 
exceeded the expeiiinental in the numbei of subjects showing hyper- 
metropia ^ It should be mentioned tliat none of the subjects wore 
glasses 

On the oculomotoi and peiception tests of lettci orientation the 
expeiimcntal group significantly exceeded the control gioup (Table 
51 in the ficquencv of rcveising letters viewed witli the eyes sepa- 

‘’Betts icportcd a "predominance of normal fai-sightediiess (lijper- 
metropia) among preschool and piimary children’' (2, p 33) 
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ratcly and together. To deteiminc whether or not there was any 
coircspondencc between the existence of a visual difficulty in one 
eye and the frequency of reversals by that eye, tabulations of the 
number of letters reversed out of 196 were made separately for 
the normal eye and for the eye designated by the tests as below 
normal The foiiiteen experimental subjects who liad myopi.i, astig¬ 
matism, visual acuity undci 100 pei cent, pooi fusion oi imbalance le- 
versed 30 letters with the weak eye and 18 letters with the normal eye. 
The numbci of letters reveised by the four experimental subjects with 
no visual difficulty was 13 for both eyes The few revcisals which 
weie made bv the control group had no relationship to eye defects 
It appeals from these data that visual defects may have some lelation 
to the letter-reversing process, the evidence is not conclusive, how¬ 
ever, because reversals occuired for eyes noimal with respect to the 
visual functions tested. No significant dificrcnce appe.ucd between 
the groups In frequency of number-reversals 
Ability to perceive small visually presented items was detei- 
niincd by the Gates Senes A, Same-Dijfereiice Seiiesj and Senes B, 
Selection Tests. Gates terms the former perception tests; the latter, 
discrimination tests (10, p 259], The thice tests comprising Senes 
A are perception of diffcienccs between geomctiic designs, digits, and 
woids. The response required by the subjects in Ciicii test is that 
of marking pairs of stimuli which arc different. Seiics B consists 
of two multiple choice tests selection of geometrical figures, and 
selection of words identical with key items 
Results for the groups in age scores are given in Table 6'^ The 
cxpciimcntal group lated below the contiol group on every test. A 
reliable diffcience, however, was approached only on the test involv¬ 
ing pctccption of (liftcienccs in words 
An examination of the scoies foi individual subjects was made to 
determine the incidence of individuals showing a consistent and 
sizable retardation m all the perception function tested by the Gates 
tests.*' A grouping of the subjects m terms of their consistency in 

ill scoiiug the tests, extrapolation wag necessary to obtam ogc ratings 
for the subjects who scored below the norms 
'Among school children, Grades 3 to 8, h.ivmg ^‘serious ilifRciilty” m 
spe ling or reading, Gates found that none showed generally inferior ner- 
ceptum on the perception tests (8, p 29) Fildes (7), Bronnei (3), and 
llincks (12) reported indications of somewhat geneiai visual pcieeption 
dilhculties in reading disability subjects 



LILLIAN S WOLFE 


63 


TABLE 6 

Mpan ScofiEs ON THE Gates Peiceptio7( Tests of the Experimental and the 
Control Groups, with the Standard Errors of the Means 
AND Critical Ratios 

(The number of aubjecta in each group waa 18.) 



Experimental 

Control 




age 

scores 

aec scores 


Tests 

iW 

•’’m 

A/ 

'»v 

GUa 

Ax» 

8,79 

S35 

919 

.462 

57 

A,** 

8 59 

393 

8 93 

313 

77 

A, 

^‘+ + 

7 7+ 

,276 

8 80 

278 

2 70 

9 17 

+38 

9 61 

.405 

74 

Di 

8.26 

,280 

9 07 

247 

217 


^Perception of diffcicncts in geometrical designs 
‘‘•^Perception of diffeiences in digits 
’■^’•Perception of diflciences in words, 

.|.ScIection of like geometrical designs 
^ ^Selection of like words 


TABLE 7 

Numher of Suhjfcts in thp Expirimdntal and the Controi Groups Who 
Scored Onp or More Years Below Tmlir Ciironolooical Aces on 
■Varying Numeers or the Five Gates Peiccplion Tests 
(The niimbci of subjects m each gioiip was 18 ) 


Number of tests on which 

subjects scored one oi Gioiips of subjects 

moie yeais below C/f'a Experimental Control 


5 

3 

0 

4 

5 

4 

3 

3 

2 

2 

2 

4 

1 

3 

2 

0 

2 

6 


scoring over one year below their chronological ages (Table 7) 
shows that thicc of the expciimcntal subjects, in contrast to no 
control subjects, scored one or more years below their chionological 
ages on all five of the tests. On the other hand, only two of the 
expeiimcntal subjects, as opposed to six of the contiol, scoicd within 
one year of their ciironological ages on all five tests 

Gates lists two possible explanations for subjects’ receiving low 
scores on all the perception tests (barring errors due to pool eftort) t 





64 


TOURNM, or GFNniC PSYCHOTOOY 


“(«) defects, of the eye ap])aititus or (b) deficiencies in visual pei- 
ccption foi small complex Hems” (10, p 256) On tlie ‘Betts visn.d 
cvnmiiiation .ulmiiiistciecl iii this study one of the thicc subjects 
scoiiiij^ lowest on the Gates peiception tests gave no evidence of 
any ainctiopia, auothei was myopic, and the othci had a veiy sliglit 
amount of asln^niatism in one ej'c Any attempt to explain the low 
Gates peiception semes of the lattoi two subjects solely on the 
grounds of amcfiojiin sceinb unjustifiable in that othei subjects 
showed some kind of ametiopui and yet wcie not consistently low 
on tlic Gates tests. The last subject mentioned was an extremely 
plilccmatic individual j his low scoies may have been a function of 
the slioit tune limit on the tests 

C Vfrdal Associations 

Fluency of verbal associations was determined bv counting the 
iiumbei of responses made in the verbal association section (Item 6 
of the lO-ycai level) of the Stanfoid-Binet Intelligence Test, lul- 
ministeicd in the usual way 

The (lif+cicnce between the gioiips was not statistically significant, 
but perhaps the amount and the direction of the diffcicnce suggest a 
point foi fuithci study (Table ^). In general, the character of the 

TABLE 8 

Mean Numufs. or FtEc Aswciatwn Wci?.o4 Gwcn rv?, 

AND TiiF Control Groups in Thrpf Minutls, W’lrir Standard 
Errors or the Mi 'ins and Critical Ratio 
(Tile munbci of subjects in each group was 18 ) 


Gumps of 

subjects 


Kxperiincutnl 

Conti ol 




DU, 

53 fi7 3 8+0 

62 00 3 785 

I 55 


\eibal associations \\as similar foi the two groups Sixteen experi¬ 
mental subjects and all control subjects gave nounb piedominantly 
1 lie otlici two expeiimeiital subjects gave only pionouns, preposi¬ 
tions, and articles 


D Plr&onal Apjustmeni’ 

The status of the two gioiips in peisonal adjustment was nppiaiscd 
in three tvays (n) Haggcrtv-Olsen-Wickman Schedules were 
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made out by each subject’s teacher, (Z») Woodwoith-Cady Psycho- 
neutottc Inventories were answered by the subjects; and (c) ob- 
scivations 'vvcic made by the examiner of the children’s reactions 
duiiiifi the lUimcious test situations included in tins study and the 
ones lepoUcd in i)icvu)us articles 

The choice of the Haggeity-Olsen-Wickman Behavior Rating 
Schedule (II, 15, 20) was made with lealuation of the limitations 
of A jrersonal lating technique It is possible that at least some of 
the errors operative in such a technique occurred about equally in 
the ratings ot the two gioups and consequently did not necessarily 
vitiate a compaiison of the groups The existence of leading diffi¬ 
culty in the expeiimental subjects, however, probably influenced the 
teaclicis’ latings of those subjects on paiticular vaiiablcs, e g., intelli¬ 
gence. Schedule the Behavior Piohlevi Record^ consists of 15 
items indicative of undesirable bchavioi j Schedule B, the Behavtoi 
Rating Scale, of 35 items, organized undci four parts intellectual, 
physical, social and emotional “ 

The lesults foi the two gioups are given in Table 9 All the 

TAliLE 9 

Mean Pekccntill Kaiinos on ihe IlAGGL«JT-OirSEN*WicnMAN Behavior 
Wamg Schedules wiin Sianduu) Lkrohs oi tjil Mfans and 
CRHICAL RAIIOS, toil IIIL EXPlKIMLNiAL AND ifll 
COMHOL GrOLI'S 

('ll)c numbci ot subjects m each gioup wns 18) 


Schedule 

Gioups of 
Expciimcntdl 

M <7,,, 

subjects 

Contiol 

M 



A * 

5! 78 

6 751 

28 22 

5 079 

2 79 

B *■« 

Pait 1 

6+78 

5 900 

+5 28 

6 706 

2iS 

Part 2 

55 SO 

7 573 

+2 22 

7+98 

J 25 

Pait 3 

51 33 

S 739 

4+33 

6 871 

7S 

Part + 

70 06 

5 8+1 

+9 00 

5 532 

2 65 

Total 

65 56 

6 2+6 

+9+4 

5 897 

ISS 


■‘Beliavioi problem itcoicl 
■*‘*Beliavioi lating scale 
Pait 1 Inlcllectiial 

Part 2 Pliyaical 

Part 3 Soli.tI 

Piiit + Emotional 


“Reliabilities for the composite score have been foiiml to be 86 to 95 for 
repeated i.Ttmgs and from 77 to H with an aveiage of 85 between b-ilves 
and 92 for the whole (IS) 
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diftercnces were consistent iii direction, the control group received 
peicentilc ratings indicative ol better adjustment than did the experi- 
mciitnl Differences between the two groups on the trequpney of 
behavior problems and on emotional maladjustments approached 
statistical signi-ficance The categoiies of “lethargic, uninterested, 
“a dabbler,” and “difficult to keep at task until completed" were 
frequently checked as representative of the experimental subjects. 
A Sizeable difference occuired in the ratings on intellectual behavior 
It was noted in conveisation with the teachcis that most of them 
legardcd the cxpciimentsil subjects as poor in intelligence rathei than 
as having reading liandicaps. 

The Woodworth-Cady hvi'nioi^ (17), consisting 

of 85 questions, was administered to encli subject individually This 
procedure was necessary in the case of the experimental subjects 
•^ince they could not lead well enough to take the qucstionnaiie alone 
and was duplicated foi the contiols in order to keep conditions 
constant foi both groups 

That tlic groups did not diftci in the number of lesponscs indica¬ 
tive of maladjustment is shown in Table 10. It may be that the 

TAIJLE ID 

Mian Numiier or Resi’onsbs on WooDWORTH-CAnv ? sychone\noUe luvctiioiy 
Indicativb Of Maladjustment for tub ExpERiMbNTAi and nir 

CoNTROf GROUI’S with STANDARD liRRORS OT THP McANS 


AND Critical Rauos 
(I hc luiiuber of subjects in ench gioup 

was 13 ) 


Groups of subjects 

M 



Expcnmciital 

13 2g 

1 568 

02 

Control 

13 33 

1 693 



groups were equivalent in knowing the socially correct answers lathcr 
than in Hie characteristics which this questionnaire was designed to 
appreiiend. Observations of the children ui experimental situations 
contradicted an adjustmental equivalence. In addition, the ques¬ 
tionnaire proved to be too difficult for the children. The examiner 
found it necessary to define a number of terms, an attempt 
m.ide to do so in as uniform a manner as possible This proccduic 
mav have reduced the average incidence of maladjustment indicators 
until the gioup scores were roughly equivalent not only to each othei 
but also to Terman's group of superior nine-year-old boys (17, 
p 511), 
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As a third approacli to tlie pioblcm, the experimenter made a 
clinical evaluation of the reactions of each subject as he was observed 
under the various conditions of cxpciimcntation The subjects were 
classed in three categories in teims of the general clinical impression 
given {a) hypciactivc, {b) avciage, and (c) underactivc. Hyper¬ 
activity was defined as distiactibihty, oviu-rcsponsivcness, a lapid flow 
of ideas frequently unrelated to the task at hand, and excessive 
movements Underactivc reactions were in general the antithesis of 
the hvpeiactive Children who were classified m this category were 
slow m reacting, needed constant motivation and prodding m all 
activities and yet responded meagcrly to them. Though such cate- 
goiuing was less satisJactuiv than a finci gradation, it was felt that 
It might seive to show roughly the difference between the two groups 
when the same cntoiia weie applied to both The number of sub¬ 
jects falling into each classification is given m Table 11 The experi- 

TABLE 11 


CllNlCAI iMPKrSSIONS OF GLNCRU. RI-ACIIONS Ol HIP EXPI RIMEN TAl AND THK 

CoNmoL Groui’S 

(The miinhti of subjects in each gioiip was 18 ) 



GlOllpb 

of subjects 

Rcnctions 

Expui imciuni 

Cuntiol 

llypeinctive 

4 

2 

Average 

9 

13 

Underactivt 

5 

3 


mental subjects in the hyperactive and iinderactive groups were more 
extreme in these reactions than were the so classified control subjects 
On the whole the experimental subjects were less well motivated 
toward the tasks at hand than were the contiol subjects This was 
particularly true iii situations dealing with school taught subjects 
but was also true m a vast number of other situations 

Certain supplementary observations may be pertinent here One 
experimental subject had an eyelid tic; two, a rapid blinking of the 
eyes. Tliree showed decidedly hysterical reactions which were par¬ 
ticularly pronounced in reading situations, two of them cried when 
confronted with reading material Two othcis were outstanding 
behavior problems in tlie school room and on the school giounds 
The incidence of subjects with badly bitten finger nails was seven 
in the experimental as compared with four in the control group 
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TJie inferiority of the experimental subjects in then emotional 
adjustments which had been noted by the teachers was thus conobo- 
rated 111 the clinical obseivatioiis of the experimenter. 

E Discussion 

No one of the functions investigated in this study was sufficiently 
chataaeusUc of the retTidcd readers to be regarded as causative in 
reading difficulty The significant diffeiciices between the groups 
of subjects on Icttei leveisals and on auditory word disciimination 
aic viewed as cither concomitant with or results of reading letarda- 
tion A significant result of tlie study was the consistency with 
which the expeiuncutal group was inferior to the contiol group 
The expeiimenlal group's performance was infeiior to that of the 
contiol gioup on the majority of measLiiemcnts made Had it been 
possible to coinhine for each group of subjects the scores on the 
various perfoimaiiccs, the cumulative scores would piobably have 
differentiated the groups by a statistically significant amount In 
general, the findings of tliis study aie in substantial agreement with 
the results leported by Gates on large populations of New York 
school children (9). 

Two mam suggestions as to possible causes of reading disability 
of the degree represented herein arise from the lesults of this study 
The possession ot a number of undesirable chaiacteristlcs, perhaps 
patterned m certain ways, may predispose to reading difficulty. The 
fair consistency with which the experimental group w-as inferior to 
the control makes such an interpretation possible On the otbci 
hand, a single factor may liavc been causing both the reading ictaida- 
tion and the consistent inferiority of the cxpciimental gioup on the 
functions measured. Clinical obscrvatloiib during the study indicated 
that m motivation the experimental group was, in the mam, infenor 
to that of the control group. This factor may have contnbuted 
to the level of peiforniance on at least the audition tests, the Gates 
PetcepUQii Tests and the free association task A remaining possi¬ 
bility may be mentioned, namely, that the populations m the study 
were too small to reveal significant differences It may be empha¬ 
sized in this connection tliat although the groups were tsmall, they 
were highly homogeneous as a result of the rigid selection process 
employed which achieved experimental elimination of a numbci of 
factois which largci unsclected populations aim to equate. 
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F Summary 

1. Two groups of nine-year-old boys, one letarded and the other 
avciage m lending acliicvement, wcie compared on functions which 
a number of pievious studies have suggested as lelated to or causal 
in leading disability 

2 On tests of auditoiy acuity, discrimination, and memory span, 
the expeiimental gioup was consistently inferioi to the control group 
The difference was not significant statistically save in word 
discrimination 

3 On the visual sensation sections of the Betts Re(«iy Read 
Vision Tests none of the visual functions significantly diffeicntiatecl 
the two groups of subjects On the Betts ‘'oculomotor and peiccp- 
tion” tests of letter orientation and number orientation the cxpcii- 
mental gioup significantly exceeded the contiol m reversals of the 
former but uot of the iatteix On, the Gates Percepiion Tests the 
cxpeiimeiitnl group was consistently infciior to the contiol group 
but only appioximately significantly so in disciimination of differences 
between woids 

4 Fluency in veibal associations did not significantly diffeicntiatc 
the two gioups. 

5 In emotional adjustment, as dcteimined by clinical observations 
by the cxaminei and lating schedules filled out by the teachers, the 
expeiiinent.il gioup was significantly inferior to the contiol group 
The Woodworth-Cady Psychonemotic Inventoiy did not leveal this 
difteicncc. The factors of attention and motivation as obseived 
clinically appeared to be of gieat impoitance in diftcicntuiting the 
poor rcadeis from the good rcadcis 
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SUCCESSIVE REPRODUCTIONS OF VISUALLY PER¬ 
CEIVED FORMS'*^ 1 

Institute of Child Welfme, Vvivasily of Cnlifonna 
Arthur Burton and Roma Tueller^ 


A Introduction 

Kaisten (10) found that the diRwings of noimal adults showed 
piogicssivc distoitions when they diew simple designs—foi example 
pickets—continuously to the point of satiation These distortions 
varied in natuic and degiee but weic chaiacteiized by dissolution of 
the figuics, conversions, omission of details, and by the acquisition 
of new conflguiations 

Based upon this early work, Ctnran and Schilder (7) requested 
noimal individuals, KoisakofF patients, and schizophrenics to tecall 
lepcatedlv a stoiy of 24 items pieviQusly leacl to them until exhaus¬ 
tion and icjcction occurred They concluded that the distoitions 
were not due to the fact that lecnlls weie demanded, but that an 
active organizational process occuis in winch the total personality is 
involved In organic memory distuibances these processes are ex- 
aggciated and accelerated 

Bender (12) and Bender, Cuiran, and Schildci (3) have applied 
the Kaisten technique to a v.uicgated gioup of psychotic patients 
by asking them to diaw contimiouslv some of the original figures 
used by Wcitheimer in his now famous study of peiception They 
found that “thcie is a conect giasp of the figure as a wliolc and 
its orientation on the background, with a tendency to some reversion 
to primitive responses and bizane confabulation of the figure, with¬ 
out intcifeicncc in the stiucture of the gestalt . ” (2, p 428) 

Fritsche (8) icpoits contrasting differences in the repetitive draw¬ 
ings of the Kaisten type of manic-depressives and schizophrenics 
It would appear that an accuiate evaluation of the configural 

*Acceptcd foi publication by Harold E Jones of the Editorial Board, 
and received in the Editorial Office on October 17, 1939^ 

^This paper is one of a senes of studies by the senior author exploiing 
the concept of satiation Roma Tueller collaborated in tins study by gather¬ 
ing the data for one of the two cxpeiiments reported here 
"Our debt to Piofessoi Harold E Jones is acknowledged by this brief note. 
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chnn^jes in the (Ir.iwmgs of psycliotics depends upon an understanding 
of their function m noimal individuals Young childicn aic admir¬ 
ably suited for piovidiiig this understanding 'VVe propose, thcie- 
fore, to apply the technique of repeated reproductions (satiation) to 
young childien and to study the icorgani^ationy'^ winch occur in the 
drawings in light of the child’s symbolization 

B Experimbntal Design 

The subjects foi this study were 25 childien attending the nursery 
school attached to the Institute of Child Welfare of the University 
of Califoina They made a total of 429 drawings during the course 
of study These children weic the oldest of the group* the mean 
chronological age was 46,9 months, and the mean mental age 56 34 
month's Table 1 and Table 2 picscnt the specific data for each 

TABLE 1 

ClIRONOLOOlCAI ARF, MtNfA!, AOF, »UMUPR OF RFPRODUCnONS, A.NI) TEM¬ 
PORAL Period to BccoMr Satiated, for Sudjlcts Perceiving 
OR iciNrti, ONiY During Initial Reproduction (Group I) 
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TABLE 2 

CimoNoiocicAi Agf, Mi ntal Act, Numulii oi Reproductions, and '1e\i- 
pORAi- Period to Become Satiated, for Suhjicis Having Original 
IN CONSFANT FiFID OF VISION (.GROUP II) 


Subject 


iMjl 

Numbej 

Tune 

lei 

S7 

82 

30 

16'56'' 

Bl 

SO 

61 48 

25 

14'18" 

Fr 

50 

56 76 

23 

14'24" 

Tt 

55 

68 11 

4 

6'25" 

Cn 

56 5 

67 51 

13 

7'S" 

Ta 

55 

62 34 

20 

17'25" 

Ft 

54 

71 

8 

8'44" 

Vi 

41 

42 25 

16 

18'33" 

Ka 

45 

51 

8 

5'52" 

Ca, 

41 

SI 97 

13 

11^5" 

Ko 

32 5 

38 05 

24 

I8'S6" 

Till 

38 

46 

16 

9'13" 

Kh 

38 

38 63 

23 

IS'25" 

Mean 

47 38 



12 68' 

Range 

38-57 



6 42’-18 93' 


■“In months 


so that they might be easily comprehended by the chiUlicn No child 
was (liaftcd as a subject unless he indicated his willingness to diaw, 
and a fiiendly spiiit prevailed throughout—consistent, iiowcvcr* with 
expenmentnl control 

The subject was shown a diawing consisting of si circle diawn by 
hand containing three dots within the ciiciimfeience (Figure 1). 
The configuration was sucli as to suggest a face or moon. The 
child was asked what the picture looked like The response was 
invaiiably a moon, a face, a “punkin ” The subject's attention was 
caiefuilv drawn to the oiiginal He was asked whether he could 
diaw one exactly like "that one," Then he proceeded to make a 
lepllca with black crayon ^ When liis drawing was finished he was 
asked whether it was similai to the ongmal. The original was 
lemovecl and the subject made another rcpioduction with the instruc¬ 
tions to make it like the one sliown him Only one dr.iwing on a 
sheet was permitted He was told that he could diaw as many as 
he liked Bcfoie each new icproduction the original was recalled 
veibally by the cxpeiimenter The children soon learned to reach 

'Two children of the group refused to drnw in the experimental situation, 
although they had ptevioiisly announced their intention to diaw Their 
.activity IS not included in the dat.T offered in this paper 
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FIGURE I 

SvMPiiKo 01 Successive RppRonuci ions ey a 57-Month-Old Girl with the 
Oririnai in ConjiTAwt View 

for a new sheet volimtanlv when ihey had completed a diawing 
The icprodiictions continued until the child cxpiesscd a desiie to 
stop, or actually lefused to draw any more, i,c, he was satiated 
The rejection was not due to toilet needs, fatigue, or sleep, since 
these factois weie to a great degree controlled in the following 
fashion* (a) The subjects were taken to the toilet before the trials 
were begun, after rejection of the task they weie asked whether 
they needed to go to the toilet (b) All of the children played 
actively at a vaiiety of tasks in the nurseiy following the trials, 
(c) No child who appeared sleepy was taken as a subject, and no 
subject succumbed to sleep during the trials, oi immediately after 
The e\peuinental proceduie given directly above involves to a 
great extent the reorganisation of memory traces, for the child sees 
the original only m his replication of the first drawing, and there¬ 
after hib drawings are expressions of his personality and traces of 
the original. It was desired to determine, in addition, the child’s 
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lesponses when he Wfis confronted by the original each tune a diaw- 
ing was made Thus the expeiiment was divided into two aspects 
The second aspect (Gioup II) differed fiom the fiist only in the 
respect that the child had the original befoie him for every repro¬ 
duction, whereas foi Gioup I it was only recalled veihallv aftei the 
first replication 

C Trlatment or Dvta 

The piotcaii natuie of the lepioductionS almost defies quantifica¬ 
tion But since oui objectives aie piimarily fostered by a moie 
qualitative analysis, wc shall be content with a dcmonstiation of any 
piinciples legitimately derived fiom such a pioccdiiie 

Table 1 and Table 2 summarizes the numbci of icpiodiictions 
made hy each child until satiation piodiiced lejcction The corre¬ 
sponding tcmpoial inteival lequiied to draw the senes of repio- 
ductions is given in the same table. 

The subjects of Gioup I chew a mean of 14 82 icpioducLions 
before they became satiated. The mean time to diaw these 14 66 
lepioductions wnsi 13 23 minutes (Table 1) The mean luimbei of 
reproductions foi Group II was 19 46 and the time to pioduce these 
12 68 minutes It should be consideied that wide individual diffei- 
eiices are apparent .ind the mean leprcsciits no actual score The 
lange of the number of icprocluctions for Group I was 7 to 34, the 
langc of tcmpornl mteivals, 3 35 minutes to 3S 35 I?or Gioup 11 
the lange of the number of icproductions was 4 to 46, and the 
range of tempoial inteivals, 6 42 minutes to 18 93 minutes 

In both expeiimcntal situations in question (Gioup I and Gioup 
II) all of the childicn made faiily accurate replicas in theii first 
dtawmgs In some instances the ciiclc was not as even as the 
original, but we aie not conceined here with drawing ability pci se— 
rather with the symbolic value of the drawing It c.'innot be justly 
claimed that the reoiganizations which aiise during the course of 
the activity are due to any inadequate perception of the original, 
an inability to represent physically conceptual data, or unfamiliarity 
with the concepts of moon, face, or “punkin " More fundamental 
factors arc at woik 

It IS to be expected that the diawmgs proximally consequent to 
the original should indicate the essential characteristics ot the original 
to a greater degree than those moie distal Tins simply means that 
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With the iiicicaiC in the numbei of lepioductions of the same original, 
the rcoigaiiizntions become more fiequent—in the form of n gradient 
Figuie 1 repievents a 'leiies of icpiocluctions bv a girl of 57 months 
with the oiiginal in view foi cncji diawing (Group II). Since 30 
drawings weie made before becoming satiated, only alternate draw¬ 
ings are represented'' Systematic examination of the drawings 
demonstiates a gradient For the fust 15 drawings a stereotype is 
evident, but thereafter the nose (her teim) giows in piopoilion, 
after a single Regiession 21 In Repioduction 28 the nose has be¬ 
come so immense that the eyes aic forced to the cxticme cephalic 
end. The nose indicates an autonomous existence, for it has assumed 
the distinction of a face rathci than a dependent clement, and only 
Its inclusion within the face prevents complete autonomy In the 
next Diawing 24 the diawing has returned to normal size, the eyes 
aie moic piominent and the nose, although not so gigantic, is moic 
complc'c Repioduction 30—the final one—is more antilogous to 
the original The subject felt no necessity of supplying a mouth 
either to her own diawings or to the oiiginal It seems that while 
a gradient in the dcgicc of reorganizations was demonstrated, it 
was not a strict giadicnt for certain distal reproductions wcic more 
analogous to the oiiginnl than ceitain pioximal ones 
The series of reproductions desciibed above aie rdypicnl in the 
degree of stereotype manifested. Stereotypes me suipii&ingly infie- 
q.iicnt, even though the attention is diawii to the oiiginal before 
each diawing. Considci (Figure 2) the reproductions of a girl of 
54 months of age, who saw the original only once (Group I) No 
drawing is identical to the one preceding it. No 1 duplicates the 
original, No 2 shows prominent eyes and a strange nose, No 3 is 
supplied with a laigc mouth, as well ns a nose, m an elongated face, 
111 No 4 the face is smallei, but the nose is left out, No 5 has an 
incomplete body supplied to the face—the face is, however, only 
structmed with eyes and eyelashes, and the figure stands—func¬ 
tionally unconnected (asvndes/s)—upon a primitive base; Repro¬ 
duction 6 attempts to elaborate former structurations, but the at¬ 
tempt IS uncompleted and negated by hatcliings across the figure, 
No 7 IS the culmination of the drawings and is an claboiatc repre¬ 
sentation of a man on a ‘Tawn" (“difterent kinds of lawn”) 


“The final tliiee producls are given in series 




FIGURE 2 

SuccEssivr RLi’Ronuciiosi nv a S'l-MoNTii-Oin Giri, wiTjr me OuiniNAi 
SrPN Oniy During nil’ First Kri’Ronuci ion 



FIGURE 3 

SuccLSSiVL Reproductions n-v a 47-Monih-Oid Boy, with rirr Original 
Sun Oniy During the First Reproduction 
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It IS ccitam that a gradient holds for the successive diawings of 
our children. Memory studies have shown that recall is less dis¬ 
tinct with longer temporal intcivals there Is not, however, a strict 
gradient, for regressions occur The children of Gioup II oscillated 
between producing replicas of the original and departing fiom the 
task by fjee expression 

Figure 3 presents the reproductions of a boy (Group I) of 47 
monthb of age It is seen that the subject has a definite conception 
of what his drawings should be like even though he is copying the 
original diiectly He supplies a mouth, and the nose ib represented 
by a line between two huge eyes. The mouth is a patch of crayon 
In No 3, wheic the oiigmal is no longer in the field of vision, the 
face loses its boundedness and the stiucturntion is like a laige F By 
studying the distal lepioductions, we can sec that this is a pniiiitivc 
structure which later lesolves into matuie configui.itions, and then 
becomes distoitcd The following three drawings, Nos 3, 4, 5, arc 
to some degree sieieotypes of No. 1, but the influence of No. 2 is 
discernible. In Nos 6 and 7 the diawings assume more tlie propor¬ 
tions of a human face hair is drawn on the top, a nose and mouth 
are present in some perspective; No 6 contains three uncompleted 
figures accompanying the matuie leproduction The leproductions 
following this one sliow all degrees of reoigani^sation and distortion 
Components of the structuie aic witlidrawn, spatially iclocated, cx- 
nggernted, and reclassified. With satiation, the drawings resemble 
only in slight fashion the oiiginal or the subject’s copy of the original. 
The Subject, however, insists that it is a moon and the same as the 
original. 

Cameron (5) has pointed out that it is unfair to expect a diawing 
fiom a child that is complete m narrative fashion (m the sense of an 
artist’s portrait) The child draws what is functionally significant 
for him in light of his history and immediate p} esses There is no 
question of absolute reality in the sense of true objectivity The 
face he has just drawn is objective for him, even though it looks 
to us ncithei like a moon nor a diawing That the child’s diawing 
changes fiom pciiod to period does not militate against this aigu- 
ment, foj it is only natural tliat change should occur in new 
momentarv situations with new p7esses There aie anchoring points 
in every child’s drawing which occur again and again, for aUhough 
parts of the configuiation are reconverted—and new additions 
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made—a fundtimenlal t:ace lemaiiis which serves as a coic What 
IS important is that the child’s own symbolism undergoes such sevcie 
reorganization. 

It IS possible at this point to siiinmaiize the salient features of the 
children’s repioductions under scyeial rubiics 

1. Rcoiganizations occur in the diawings of all of oui children 
Following Wulf (12), we can think of these changes as shaipeiwiff 
{p7^zisie)unff), levelniff {Ntveherinig), and pteseiving (Noi- 
maUzteiung) In other words, structures within tire boundedness 
(moon) become more precise or exaggeiated, piescive their status, 
01 become diminished All of tlicse pioccsscs function throughout 
a scries of repioductions, and all may appeal m any one reproduction 

2 Reorganizations—as indicated by Allpoit (1, p 1+3)—seem 
to come fjom witlun The same stimulus evokes at different moments 
diverse end-products 

3 Gciicially, the tendency to slmpeii, levels or in 

reference to a specific stiiictuic within the boundedness—will con¬ 
tinue when initiated until the satisfaction of the quasi-need, oi to 
the creation of a new reorganization 

4 A tendency for increased complexity latlici than for sim¬ 
plicity was evident The reproductions ncquiie accoutrements and 
meaning with successive attempts, and an increase rather than a 
decrease in the size of the reproduction appeals more the rule 
Regressions in size appear, and there are many exceptions to the 
rule 

5 The disintegiation of the wholeness of the configuration was 
not as great as reported by Kaistcn for her subjects Tliis can be 
explained by the greater boundedness and tendency to cohcsivcncss 
of our figure (circle) and the iclativcly benign state of satiation 
by oiu subjects 

6. A comparison of the initial reproductions with the final ones 
indicates that the reorganizations become more frequent m the 
latci stages Reproductions made in a satiated state arc usually 
more disoiganized than when no satiation is present 

7. The above factors opeiatc similarly when the oiiginal draw¬ 
ing IS present in the visual field foi eveiy drawing. 

D Discussion and Summary 

Experimental studies of the memory process have revealed that 
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reproductions in tcmpoial sequence engender dvnnmic reoignniza- 
tions in the memory trace (1, 11, 12) The causal events in this 
process are still in dispute (6, 7) Iiiespective of militant align- 
incut, it appeals that an organismic mteipretation of our cliildicns 
drawings is iiccessaiv** Many children supplied a mouth not only 
to then diawings but also to the original Statements as "llteie 
might u he a mouth” wete ficquent Diawings were seldom left 
iincornpletedJ and there was evident a tendency to pioduce as good 
as representation as possible—within the limits of the leoiganized 
symbolization The new reproduction expiesses the oiganism in a 
new moineptary state It is inadequate to speak of simple associa¬ 
tions in a static oiganism The vaiicgated nature of the substitu¬ 
tions implies a dynamically fluid and elastic organism 

The unstableness of tlic plane of icalitv in the child and the 
poverty of social oigamzation exaggerate the mcmoiy rcoigamz.i- 
tions found in adults. We are tlieiefoic not ciitiiely unpiepaicd 
for the cliscoveiy that Henotype is so infieqiicnt and that the repre- 
ductions become disfigured at so eailv a stage The original in 
constant view serves only temporarily iti delaying this process 

The work of many of the previous investigatois sufters fiom a 
deficiency which has caused them to ovcilook an impoitant variable 
It has remained for Karsten to reveal the implications, The net 
of repeatedly icpioducmg a perceived form soon leads to satiation 
The individual in such a state seeks to leave the field to .ivoid the 
task that has now become annoying His nspnation level may 
force him to persist but he develops mental mechanisms in the 
foim of fantasy, hypeiactive motor expression, and cyclical emo¬ 
tional states These arc substitutions When they fail to lelieve 
tlie situation the task is icjectcd Tins was found to he the case 
with adults as subjects on a punch-board maze (4). 

The child fiiuls it discomfoiting to icplicate a diavving innumer¬ 
able times, He soon becomes satiated. The aits dent Felde gelien 
influence of satiation supplanted by the natuial tendency of the 
child to creativeness produces a monstrosity as .in eiid-pioduct Fic- 

“This Eener.iluy does not yf course confine us to a strict acceptance of 
prngnanz as announced by Wulf or Kobler, Allpoit’s (1), deacilption of 
the reproductions (at two weeks and four months) of liis pre-ndokscent 
cnikiien uidicales the existence of some basic commonality m the c.aiisal 
sequences of his investigation and oins His acceptance of the dynamic 
properties of the trace adds credence to our view 
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qucntly the last drawing is a blob of black peiKil or supercharged 
with a gigantic X 

Noi IS thcic much conifoit in the fact that having the child 
fixate the original before eveiy diavving has little inhibiting cftect 
The subject oscillates between the original and his fiee expression 
and finally succumbs to the lattei To our inteiiogation of the 
similarity of the original and his distortion, the child replies in 
all his naivete that it is exactly the same At othci times the 
child IS surprised at what he has conceived and supplies rationalisa¬ 
tions when lie is picssed foi intcrpietation. 

The evidence justifies the mteipictation that satiation accentuates 
and distorts the normal piocess of giaphic symbolization in the 
child If gained to sufficient limits a monstiosity results which >8 
menninglcsb even to the child. 

It IS suggestive that the rcoiganizations exhibited by our children 
diftei little from those reported foi the Korsakoff patients leported 
by Bendei, ei al. (3) 
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DEVELOPMENT OF NEURO-MUSCULAR MECHAN¬ 
ISMS AS REFLECTED IN THE CRAWLING AND 
CREEPING BEPIAVIOR OF THE I-IXJMAN 
INFANT* 1 

The Nonna} Child Developmeul Study of the Dcpaitrrienl of Pediatricj, 
Columbia Uiiivn siiy, and the Jiabies IlospUal 


Myrtle B. McGraw 


Too often behavioi is thought of meicly as response to external 
stimuli Changing configurations in a neuro-motor behavior, espe¬ 
cially the oig.mic patterns common to the giowing infant, can also 
be legarded as a loflcctoi of the matuiatfonal changes taking place 
in the ncUio-miisculai mechanisms. The course of ncuro-muscular 
development is clearly evident in the sequential changes of proue- 
piogiessive behavior of the giowing infant 

From studies of the structuie of the ncivous system of the human 
fetus and the newborn infant as conducted separately by Dr Fred¬ 
erick Tilncy (8) and Dr J LeRoy Concl (3) the preponderance 
of evidence indicates that the human coite\ is not functioning appre¬ 
ciably at the time of biith Dr Tilney has pointed out that during 
ontogeny there ftte three rtvAjoi phnses \n the development of the 
cerebral cortex as follows, (rt) General cortical differentiation which 
IS chaiacterized by a series of migratoiy laminations, resulting in a 
six-laycied neo-coitcx (b) Divisional cortical difteientiation winch 
marks tlie peiiod when the bulbar coitex, the paleo-coitex, the archi- 
coitex, and the neo-cortc\ may be structurally defined, though then 
ccllulai structures arc too immature to peimit decisive regulations 
of behavior, (l) Local cortical difteientiation winch represented 
by the gradual changes taking place in the anangement and dis¬ 
position of tile cells, resulting in highly specialized regions being 
directly concerned with specific functions 

‘Received in the Editorial OfHce on October 21, 1939 

^Members of tlie Staff of the Normal Child Development Study con¬ 
tribute appieci.tbly to aU pubhcation'i of the wiitcr. In this connection 
specific mention should be made of my indebtedness to Di A P Wembnch 
foi hi3 auggeation of the plus-minus rating system, to Robeit S Childs and 
Dana J Ciaiulall foi calcul.Ttions of the data, to Kenneth \V Bice/c foi 
the diawing of illustrations, and to Vera Dammann foi assistance in re¬ 
cording and rating original data 
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Tiliicy further points out tliat thcie is no local diffcrentiRtion-in 
the neo-co^te^: of the infant at hnth Foi the puiposc of compaiing 
stiuctiiial development witli behavioi, Di Tilney (8) (haws a 
distinction between two types of behavior («) cortical and {b) 
nuclear Behavior which is govcincd by the coitex 15 , puiposive, there 
IS a latency and planned element in the response, in contiast to the 
sudden tuiu-ovei of impulses and the immediacy of icactioiis go\- 
cined at the nuclear level Striictiiially the two divisions, are 
differentiated bv the size, shape, dendiitic processes of the cells, and 
then piccisc and ouleily arrangement in the coitex as contrasted 
with the way in winch the nuclcai cells are clusteied togetlici with¬ 
out derinitc distinction or older These nuclear regions are more 
piimitivc parts of the licmispheie, and in ontogeny the cells in tlie 
nuclei inatuie and aie icady to act much cailici than arc the cells 
in the coitex. 

Dr Conel (4), who lias made an intensive study of the structural 
development of tlic human nervous system at the time of birth, uses 
the following features of structuies as cnteiia in compniing degrees 
of development: (/r) the size of the cell'body, presence of neuro- 
fibrils, size and length of cell-processes; (b) number, size, .mcl length 
of hoiizontal and veitical fibeis in the coitex, (c) dem.itv of the 
neuropil in the various horizontal laminae, and (d) quantity of 
myelin present On the basis of these criteria he finds that llie 
anterior central gvrus is the most advanced in development, and 
fiirtheimoie, the particular aica in the anterior cciitml gyius which 
governs movements 111 the neck and shoulder is more advanced than 
any othci region in the gyrus Di Conel points out that the "Betz 
cells arc the largest and most numerous in the middle one*tliiid of 
the posterior wall of tlie anteiior central gyrus,” this area being tlie 
one which governs movements in the region of the trunk, upper 
cxticmitics and head, mojeover, "the processes of the Betz cells in 
the region of the upper trunk and shoulders arc in a more advanced 
state of development than those of any other cells m the anteiior 
ccntial gvnis ” Likewise there is moie myclm m the middle onc- 
ihird of the posterior wall, i.e, in the icgion governing the upper 
trunk, than in any othei part of the antciioi cential gyius “The 
anterior central gyrus is more advanced in development than the 
postciior cential gyrus and tlicse two gyn are tlie most advanced m 
the entire cortex Furthermore, in the anteiior cential gyrub the 
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functionnl arefi l^oi movements in the neck and shoulder is more 
advanced tlian any other region in this gyrus ” 

Whatevei criteria are used foi estimating development m the 
stiiictuie of the ceicbial cortex, the preponderance of evidence 
indicates that the most advanced stage is found in the region con- 
tiolling muscular activity involving the ccivical and thoiacic spine 
togethei witli that of the uppei extremities Likewise in behavior, 
the earliest signs of cortical activity aie found to be in those paits 
of the body 

When considering the development of a behavior activity like 
ciawhng and ciceping, especially as it relates to the maturation of 
neuial stiuctiircs, the following items slioiild be boinc in mind 
(ff) It lb necessary to distinguisli, at least qualitatively, those motor 
activities which aie governed at a nuclear, or subcortical, level from 
those which aic dcfinitclv undci coitical influence Coitical be- 
havioi IS dolibei.itc in quality and shows oigaiuisatioii of several 
neural mechanisms, (b) The coitc\, as it develops, not only takes 
on a controlling influence over muscular activity, but it also exercises 
an inhibitoiy influence upon many muscular activities which are gov- 
cined at a nuclear level, (e) The trend of development m both the 
ncivous system and motor behavior follows a ccphalo-caudal course 

An analysis of the changing behavior pattcin of the giowing 
infant as Ire progresses fiom the newborn leflcx phase to the final 
stage of integrated ciecping will elucidate these points The pres¬ 
ent analysis is based upon a study of 82 infants in then achievement 
of prone progiession Observations were made on each child at 
weekly, hi-wcckly, oi less frequent intervals, the total number of 
observations on the entire group (exclusive of a progiam of darly 
observations for a longitudinal study on four diffcjent babies) 
amounted to 1,777 Of this total 442 were recorded in motion 
pictuie film, and 1,135 consisted of written piotocols A total of 
5,815 feet of movie film was exposed in tlicse crawling and creeping 
rccoids Daily iccoids, four oi five days a week, were made on 
four clifteient infants foi tlie purpose of accumulating longitudinal 
data on tire sequential development of this same type of behavior 
The data on these tour children will be treated individually 

On examining the mass of records it appeared possible to select 
nine distinct phases in such a way tliat any child could be rated, 
icgaidlcss of bis individual pcciiliaiity in ciceping, so as to icflcct 
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the essential advancement m his neuio-musculai matuiation These 
phases arc illiistiatccl in Figure 1 of tlic line dtavvings which weie 
obtained by tracings of the cinema projections The nine phases 
became appaient only after a lationale, based upon a thcoietical intei- 
pretation of the maturation of the nervous system, had been realized 
The original data consisted of dcsciiptivc notes of somatic move¬ 
ments made by the baby in an effort to progress Obviously the 
postuie and movements of the newhoin infant aie different fiom 
those of the creeping b.d)y Moteover, there aic ceitain consis¬ 
tencies in the changing configuiations of posture and movement as 
the babies achieve progicssion, or attempt to do so Along with 
these consistencies in developmental changes theic are also noticeable 
individual pcculiailties One baby creeps on his abdomen, anothci 
on pnlms and knees, while still another runs about as w liUlc quad- 
luped The problem M'as to reduce desciiptivc material of this order 
to some soit of symbolic system so that the data could be manipulated 
and inteipicted A basis foi selecting the nine phases in the de¬ 
velopment of pione piogiession was found not only in the changing 
configurations ot somatic movements but also in a thcoietical inter- 
nictation of neuio-somatic functioning Aftei vniious effoits to or¬ 
ganize the data into categories based upon dcsciiptions of oveit 
inotoi activity only, it was realized that in many instances verbal 
dcsciiptions of only motoi movements mav ic.id essentially the same 
for both voliintaiy and mvoluntarj' activities Foi example, it may 
be recoided that the babv who could not stand alone would, when 
suppoited in the erect position, make progressive stepping movements 
Such dcsciiptions will not, howevei, differentiate the stepping move¬ 
ments of the ncwboin from those which appeal just prior to inde¬ 
pendent walking Moreover, it was also recognized tliat two babies 
may engage m movements which in pattern appear to be different 
but in fact icllect the same level of neuio-matuiation If categories 
arc based entiicly upon descriptions of somatic movements it is 
infeasible to covei the multitude of movements which one child, much 
less a whole group, might manifest While it is virtually impossible 
to verbalize all those qualities which distinguish a flevoi movement 
of the icflex level from one of cortical contiol, tlicre is no doubt 
that the moderately expeiienced observer can lecogni'ze such differ¬ 
ences Evidence that differentiations of this ordet can icach a fairly 
high level of icli.ibility will be presented later in this papei The 
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nine phases oi sequences which have pioved liclpful in analyzing and 
uiuierstnndmtl the development of ciceping have theiefoie been de¬ 
fined partly m teiins of description of bodily movements and partly 
in terms of the deironstiateil ability of an obseiver to separate out¬ 
wardly similar types of somatic activity The maiinci in which 
the nine phases have been used in the analysis is simple Each 
Qhseivatmu dating the period of learning to cicep was classified as 
phis under the plmse most accuiately descriptive of the stage of 
development achieved and as minus under the remaining eight 
pliascb. From time to time, as will appear, more than one phase 
was mntkctl as plus but the laigtr number of phases was always 
negative. This method of scoring wc have termed the plus-minus 
system 

A copy of a data sheet (Figure 2), covering observations made 
during the fust 250 days of a child’s life illustrates the wav in 
which these ratings were recorded. The basis upon which they weie 
made will be claiified by the following detailed analysis of identify¬ 
ing features of each phase 

CRiriiWA UsRD IN Rating Nine Phases op Prone Progression 
I Phase A' Newborn PosUDe and Movenienis 

The fiist picture in Figure 1 represents the posture and move¬ 
ments charncteilstic of the newborn infant It should be icc.illed 
that the human cortex has two outstanding functlonsj (a) inhibitory 
inRuence upon activities ot a lower level, and {b) a contiolUng 
influence upon motor movements. It should also be recalled that at 
the time of buth, although the coitex is not functioning to any 
appicciahlc degiec, the most advanced cortical development is in 
that part ol the motoi aica which governs the ccivlcal spine and the 
uppei extremities, That ncuro-muscular maturation tends to be in a 
ccplialo-caudal direction should be borne m mind This last tenet 
especially may seem to be a little confusing when one first observes 
the activities of the newborn baby placed in a prone position His 
gcneial posture is one of flexion Ordinarily his face or cheek will 
rest on the surface, except for an occasional bobbing of tile head; 
the upper cxtiemitics are flexed and held close to his body. The 
lower extremities am likewise held in a degree of flexion so that 
the crest of the ilia do not rest on the underlying suiface Often 
there is a maiked degree of activity m the lower extremities Rapid 




FIGURE 2 

Topical Data SfiucT Showing the Ratings on One Child During the First 
250 Days or Lite 
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flc\oi-c\tciisoi movements take place bil.iteially oj alternately, the 
toes sometimes in cloisi-flcxion picss against the surface with such 
foice tliat tile babv mav actually push himself foi-vvard oil the bed 
A (iegicc of ihythmicity characterizes these movements Sometimes 
a certain amount of activity occurs in the iippei extiemitics together 
with altcinatc lateral flexion of the trunk (5) But the observer 
will be struck with the fact that muih moic activity is manifested m 
the region of the liips and lower extiemitics tban m the shouldci 
giidle and upper extremities This obscivation at fiist seems to be m 
contiadiction to the alleged ccphalo-caudal course of giowth Ho-w- 
evci, the quality and distiibution of movements manifested by the 
newbom suggest that the amount ot coitic.il development at the 
time of biith and dining the first few weeks thereafter is sufficient 
to cxeicisc a degicc ot inhibitoiy influence upon the nucleai activities 
in the slioiildcr and arm region, tliough it is insufficient to activate 
coiticql movements in those regions At the snme time coitical 
dcvelopnicnt in the icgion governing the pelvic girdle and the lowci 
extrenutics is inadequate to exeit comparnblc inlnbitotv influence 
upon subcortical movements Foi that icasoii both in amount and 
rhythmlcity of movements the inferior region of the body of the 
ne^vboni infant is moie active than tlie superioi legions This fiist 
phase, by aibitiaiy definition, repicsents the geneial posture and 
moveinents of the newborn infant A plus rating has been assigned 
to It when the infant shows the charactciistic flexor postuic whether 
or not he also engages in the ihythmicnl movements in the lovvci 
extremities, as both posture and movement indicate essentially the 
same stage of neural matuiation 

2 Phase B Beffnunvp Spmnl Bvietiston 

The second phase lepicsents the beginning development of the 
extciisoi muscles and denotes a degiee of cortical control ovei move¬ 
ment and postuie especially in the legion of the ceivical spine By 
extension of the neck the baby is able to sustain his head in a lifted 
position foi a little while (easily distinguishable from the bobbing 
which occurs in the first phase), there is less flexion in the uppei 
extremities, and the activity m the lowei extremities is of a inndom 
character in contrast to the rhythmical, bettei oig.inized, lowci level 
movements winch occur m the first phase In addition to the 
beginning of cortical contiol over movement and postuie in the 
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supeiioi legions, there is evidence of slight coitical inhibitory influ¬ 
ence being exerted upon the nuclear movements in the region of the 
pelvic girdle and lower cxticmitics If the bahy^ happens to be in 
such a phase of development that duiing one observation he is seen 
to extend the ceivical muscles, thereby lifting his head, but in the 
next moment diops the head and engages in the ihythmical move¬ 
ments cliaractciistic of the ncwboin phase, the ovci lapping of the 
two phases has been indicated by assigning a plus value to both 
Phase A and Phase B If, howcvei, the flexoi-cxtensor movements 
of the lower extremities occur primarily at the knee joint, then only 
Pliasc B has been given the plus rating It is clear that the earliest 
manifestation of coitical control o\ci posture and movement is indi¬ 
cated in the region of the ceivical spine, thus heaimg evidence of 
the cephalo-caudal course of ncuio-musciilai maturation In this 
ph.ise, however, extension has not attained its ultimate devcloprnent 
even in the superioi icgioii as can be noted by small details such 
as a tendency toward flexion of the digits, and the dcgicc of exten¬ 
sion in the supeiior spine and upper extremities 

3 Phase C Ailvauced Spinal Esteusion 

In the thiid phase the mntiiiation ot extcnsoi functioning which 
governs postuic has spiead beyond the ceivical region down to the 
muscles of the lumbai region By extension of the ceivical and 
thoracic spine the head and chest aie not only lifted higher but 
can be sustained in this elevated position foi an indefinite peiiod, 
the baby may support himself on the lower part of the forearm oi on 
the palms and there is a noticeable tendency toward extension of the 
digits Extension in tlie pelvic region has progicsscd to such an 
extent that the cieibt of the iha rest heavily on the surface, and 
the lower extremities are compaiatively inactive. If the baby be¬ 
comes mlcicsted in an object before him, he may leleasc his suppoit 
on the upper extunuties, drop his chest, and engage in genciahzcd 
diffuse activity As yet he shows no signs of cortical progicssivc 
movements in either upper or lower extiemities This compaiativelv 
inactive phase in the region of the pelvic girdle and lowei extremities 
would seem to reflect a tiansitional process fiom nucleai to coitical 
control ovei the inusculaliirc determining body position and move¬ 
ment, similai somewhat to the stage of development leprescntcd in 
the shoulder giidle and upper extremities dining tire newborn phase, 
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It appeals that whenever a transition fiom nuclear to cortical contiol 
1 *^ taking place thcie is a period of comparative inactivity m those 
paits of the body repiesenting the areas m which the neural tinnsi- 
tioii is occuinng. In Phase C the neural development has advanced 
to such a stage that the nucleai rlivthmical activity of the lower 
extremities is buppicssed, and the extensor muscles of position aic 
active so that the baby no longer shows the flexed postuie of the 
newborn The few movements lie makes are rhfluse and disoi- 
ganized. He may pat the suiface with his hamjs, oi, icsting on 
his abdomen, kick his legs and wave his arms m a random fashion, 
but lie shows no distinct evidence either in shouldci oi pelvic regions 
of an uigc to move his body forwaid, 

4, PJune D' Jucipient Piopuhive Movemeiiis in Snpeuoi Rpffioii 

In Phase D when the cliild is at lest his posture may be the same 
as that ascribed to Phase C, the aspect of liis belifivioi which differ¬ 
entiates phase C fiom Phase Z) is indicated by the manife&tntion 
of an urge to move his bodv That is, whntevei \\\q neuial connec¬ 
tions aie which relate the baby’s perception of exteinal stimuli to 
his body sense these connections now come into piavi Rnd then pres¬ 
ence IS indicated in his behavior bv an uigc to move foiward In 
most infants this first manifestation of a piogrcssive iiige is expressed 
in the legion of the shoulder girdle and uppei extiemitics Usually 
he releases his suppoit on the aims, drops hib head and chest, extends 
an arm foivvaid and strains with the shoulder muscles Sometimes 
his hands pull a little on the suiface of the flooi or bed on which he 
IS lying He is still unable to make progress, hut the impulse to 
do so is indicated by the action of muscles in the supcnor part of 
the body. Usually tlie pelvis and lowei extiemitics lest heavily on 
the surface Sometimes the advanced dcveloprucnt in the uppei 
pait of the body is expressed by swaving the shoulders fiom side to 
Mde as the infant supports himself on the palnis with the uppei 
extiemitics extendcti Often the impulse to move his bodv beenmes 
so exaggerated and the imbalance between inferior and supeiior 
development is such tliat lie will actually move backwards as he 
pushes with his hands against the surface. Or may pivot on his 
abdomen, flex the trunk at the waistline, and push with his hands 
against the floor until he turns completely aiouiul These different 
configurations of movement merely represent individual oi ephemeral 
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peculiaiitics All aie an c\picsslon of the neural connections be¬ 
tween those centers which contiol muscles in the supeiior part of 
the body with the neuial mechanisms which activate the impulse 
to move Any type of activity which gives evidence that such 
connections are being established has been scored plus in Phase Z). 

5 Vhase A; Incipient Piopiilswe Movements m Infenor Region 

In Phase E the cephalo-caudal couisc of giowth is again revealed 
At this time tlic coitical centers which contiol dclibeiate movements 
in the region of the pelvic gndle and lower extremities sliow signs 
of maturing. At the same time pathways aie being established 
which connect these motor centeis with othei coitical ccnteis, pai- 
tvcuUuly those governing («) body sense, or an awareness of the 
position of bodily mcmbeis in space and (^') those centcis which 
control the baby's perception of his immediate external environment. 
Tins development is usually expressed m overt behavioi by a de¬ 
liberate flexor move of the lowei extremity, usually laising the hip, 
and pressing against the suiface with the toes in doisi-fiexion In 
the early stages of this development the baby may fiist exert all 
eftort in the iippei pait of the body, as in Phase Dj then release 
the stiain theic, diop his chest and push with a foot. Such activity 
has been given n plus rating in both D and A. But if the two 
movements aic fairly well synchionizcJ so that the exertion in the 
upper pait of the body and that of tlic pelvic girdle and lower 
extremities occur piacticallv togethei then lie has been rated plus in 
Phase A only; likewise, if thcie is veiy little or no excition in the 
upper part of the body during the time of observation be has been 
lated plus only in Phase A. The pm pose of tins phase is to bung 
out tli.it, as a lesiilt of the connections between cortical centcis 
contioUmg body sense, the incieascd lesponsc to external enviion- 
ment, and that sliangc thing called motivation, the impulse to progicbs 
01 move the body fioni its spatial position is expiessed bv deliberate 
movements of muscles in the inferior pait of the body. In both 
phases, D and Ej accuiding to the system of i.iting employed, the 
baby docs not make any definite piogiess as a result of consecutive 
01 synchionized movements of Ins bodily membcis 

0 Phase F' Assumption of Cieeping Postuie 

At this stage there is obscived in most infants a pause or leccssion 
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in tlic manifestation of a propulsive urge. Phase F represents pii- 
iiiaiily the cooidiiiation or integration of control over muscles of 
postuie III both the shoulder and the pelvic regions. A plus rating 
has been assigned to this phase for any deliberate effort made toward 
maintaining the abdomen m a position raised above the siiiface The 
babv may rest on the palms, flex his thighs so that he is in a palm- 
knee position, but maintain it for only a moment; or he may exag¬ 
gerate Ills effort by using on his toes as he suppoits himself on tlie 
palms In such cases there is usually noticeable dyssynergi.i m the 
pelvic region. Anotliei pattern characteristic of this phase is seen 
wiicn, as the inf.int uses on liis palms and knees, he locks back and 
forth In any event he docs not make dclibeiatc moves to piogicss 
while the abdomen is raised above tlie suifacc Sometimes he may 
piogrcss by losing his balance and toppling foiwmd, rising again 
and repeating the performance, but since his piogressive moves are 
not delibeiatc he has been lated plus in Phase F only. This period 
icpicscnting a definite eftoit to maintain a creeping posture bcfoic 
the onset of actual progression is the sequence observed in most 
infants. But, as the number of neural connections in any activity 
becomes more complex, there is gicatcr oppoitunity foi Individual 
variation, Gicatcr individual differences arc, thcicfoie, observed in 
the later phases of prone progression than in the cailier phases. 
These individual variations do not, it seems, alter the fundamental 
couisc of ncino-muscular maturation, but do reflect the manner in 
which a paiticulai baby's nervous system is ripening, as will be 
shown in the discussion of subsequent phases 

7. Phase G Deliberate but Ihior^anixed Piogyesston 

When the baby achieves sufficient cortical control to make de¬ 
liberate movements of upper and lower extremities in order to cany 
his body forward he has been rated plus m Phase G. The quality 
of movements which characterize this phase is the absence of an or¬ 
ganized system for propulsion. The infant may raise one arm and 
place it forward, then the other arm, and follow it by a simultaneous 
llcxion of both thigbs, thereby bringing the knees foiwaid in a 
hopping fashion. Two consecutive movements may be ipsi-later.il 
at one moment and contia-lateral the next His movements mav 
be interspersed with long pauses or falls to the abdominal position, 
but lie unmistakably has the idea of using his arms and legs for the 
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puiposc of piopulsion In a few children the piopulsivc urge is 
indicated before they have gained a creeping posture, as lepiesentcd 
by Phase F In such cases, they piopcl themselves across the floor 
with the abdomen on the surface. They make progress by pulling 
with the upper extremities and pushing with the toes against the 
suiface even though they have to ovcicome the fiictioii of abdominal, 
leg, and arm contact with, tlie undcryling suiface. Such peifoimances 
have been assigned a plus lating in both Phase E and Phase G except 
when the piogrcssive movements arc well integrated. Phase E indi¬ 
cates that the propulsive uigc is expressed in the action of both 
upper and lowci cxtiemities though the baby does not raise the abdo¬ 
men above the suiface, while Phase G indicates that he actually 
makes piogicss for an appreciable distance There have been one 
01 two occasions when a child has been able, without any detectable 
use of the lower cxtienutrcs for propulsion, to make piogicss with 
Ills abdomen on the surface, In such instances it appears as if the 
iiige for propulsion lias become dominant before adequate innervation 
IS attained in the region of the pelvic girdle and lower extremities 
In order to diflercntiatc such performance, plus ratings have been 
recorded for both Phase D and Phase G provided the piopulsive 
movements are incoordinate. It was consideied reasonable to classify 
m one phase all instances of progression per se without regard to 
postural form since the progressive impulse is somewhat specific and 
may become grafted onto any postuial form piedominaiit at the 
time the urge to progress is manifest This manner of classification 
IS further justified by the observation that abdominal creepers^ in¬ 
variably develop a palm-knee, tii-pcdal or quadrupedal method of 
creeping before they achieve erect locomotion No baby h.is been 
observed to move directly from abdominal cicepmg lo erect locomo¬ 
tion, though some do, for a while, develop a definitely integrated pat¬ 
tern as an abdominal ciccpcr (see Phase I). Plowever, as soon as the 
maturation of all neural centers involved is unquestionably com¬ 
plete the baby employs a more conventional mode of creeping. 

^Burnside (2) makes a distiiictjon between ‘‘crawling” and “ccec\nng'’— 
in crawling the abdomen rs in contact with the suiface and in ciecjnng 
It is laiscd above the floor This dchnition does not differentiate the "ciawl- 
ing movements” of the ncwboin infant and the deliberate progicssnc move¬ 
ments of the older baby whose ncinal oig.iiiization is dchnitely of a 
higher order. 
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8 phase H. Orfjanixed PiO(;iession 

Tile next phase icprcscnts not so much the maturation ot new 
centeis of control as the oiganization of these centeis into a system 
The baby begins to have a definite cieeping pattern. He not only 
can tiavcl some distance across tlie flooi, but tlie consecutive move¬ 
ments arc of essentially the same older. The most common method 
IS the palni-knce position with contia-lateial associated movements 
of the upper and lowei e\ticmities. Although tlie movements aic 
associated thev aic staccato, oi isolated, in qu.ilitv The infant may 
lose his contiol and frill to the abdomen occasionally, but at once 
lie IS up and on his way again That is, if he does lose contiol 
he quickly goes back to his system when lie starts oft the second 
time Some babies progress with siippoit on tlic palms, the lateral 
aspect of one thigh, and one foot As they advance townid a moie 
integrated state they sit on the buttocks with one leg flexed, and 
manipulate the otliei foot and one hand foi piopulsioii while the 
other arm swings out in extension and abduction Piom the few 
children obsened who have adopted this method the unpiession has 
been gamed that the propulsive forces become manifest at the time 
the baby is developing a sitting postiiic and that the uige toward 
piogiession becomes grafted, as it wcie, onto tlie sitting posture 
In any event such infants develop an oiganized system of piogies¬ 
sion and so long as then movements within their chosen system arc 
staccato, oi incooi clinntc, in quality, they have been laicd plus in 
Phase H. 

9 Phase I‘ hitegiaied P}ogiessi 07 i 

The idcntlljmg distinction between Phase PI and Phase I is that 
qiialitcitivc cliffcience which dcmaicates a staccato, somewhat in- 
cooidinatc, movement fiom a smoothly integiated pcifoimaiice In 
Phase Ij whatevei movements aie involved, they woik together .is 
if they were one, The child has been lateil plus in this ph.ise 
whether lie moves on palms and knees, tri-pedal (one knee and one 
foot and both palms), or quadrupedal (hands and feet) piovided 
all of the movements involved are working togethei lidimoniouslv 
If cin abdomiiial-creepcr develops a well integiated method tlien 
he has been rated plus on both Pliasc O and Phase I; G to indicate 
that the method is abdominal and I that tile movements aic 
well integrated. If he moves in an integrated fashion while sitting 
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on the buttocks with one leg flexed and abducted beneath him, one 
aim waving as he piopels himself fotwaid with the opposite hand 
and foot, then he has been latcd plus in both Phase H and /. The 
jnannci of lating these atypical methods of progicssion is leasonablc 
since idiosinciasy of the pattern may be intcipicted to icflcct some 
individual peculiaiity in the sequence of neuial matuiation Once 
then iieuial matuiation has achieved completion the babies who 
stabilize oi intcgiatc on a bizaiic 'Oi atypical method employ 
the plara-kncc oi quaduipedal maiinci of cieeping If they aic 
induced to cicep after they have begun to piefei ciect locomotion 
then they do not call upon their old familial developmental pattein, 
but instead get down and creep on palms and knees oi on all fours 
In othei words, it would seem that when all ncuial stuicturcs 
involved have auived at an appropriate stage of matuidtion the func¬ 
tion IS cxpiessed in classical form lathei than the peculiai individual 
pattern manifested duiing the eailier stages of development 

Analysis or the Data 

Plus-minus latings accoiding to the ciitcna outlined above ren- 
deied the 1,777 obseivational records m symbolic form so that they 
could be manipulated and uiteiprctcdi Plus-mmus values asciibed 
to an intiicate growing phenomenon m this wav are in a sense 
misleading because an all-oi-none value is implied, when m fact no 
shaip lines of demnication aie evident in any giowing process. In 
essence, the plus values occurung in these data mean merely that 
the stage of development dcsciibed at the time of the oiiginal obseiva- 
tions conesponds moie ncaily to one phase than it does to another. 
Even with this broad meaning as an opeiating definition, it still 
was sometimes necessaiy to plus two or moic phases at the time of 
any given observation if the baby’s behavioi did not show some 
picdorainating oi characUiistic configuiation. 

The obseivational gioup data when scored on a plus-minus basis 
and plotted against chionological age yield the curves shown in Pig- 
uie 3 These curves indicate the peicentage of occuncncc of each 
phase at any chionological peiiod. They weie obtained by com¬ 
puting foi each phase the peicentage of plus ratings for eacli 10-day 
inteival After about 400 days the cuive foi Phase H begins to show 
a wide scattei. This scatter is attiibuted to the continuation of 
obseivations in the cieeping activity for many of the childien long 




Curves Showing on a Chronological Scale the Percentage Distribution 
OF Each Phase or Prone Progression as MANircsTEO nv a Group 
or 82 Infants 
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FIGURE + 

The Age Distridotion of Each Phase or Pronl Progression as MANiPEsrro 
flY Identical Twin Bo\s 
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aftci thev liad began to prefer cicct locomotion Aftei the ehiltl 
itfls achieved independent wnlking he often allows gi eater inco- 
oidiiintion in tlic ciceping bchavioi tlian he did dining the pciiod 
wlicn ciccping was his cliicf means of locomotion. These older 
babies were scored plus in Phase H even though it was not the same 
kind of mcooidination which occiiircd when they were in the pioccss 
of developing cicepmg pattern. If the ‘itudv of creeping is ter¬ 
minated at the time erect locomotion becomes picfeircd, then the 



FIGURE 5 

The Age Distribution of Each Phase as Manifeshd by Two Unrelated 

GiRU 
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ciiive foi Phase H would show a decline towaid the base line as 
integrated ciceping, oi Phase develops Because these curves 
icpiesent group data, including the fastest and slowest giowmg 
cliild, no cuive actually shows 100 pei cent for any phase. How¬ 
ever, tile general trend of the cuivcs for the group data aie essen¬ 
tially the same as the Individual curves which were obtained by 
daily obseivations on four different childien, and which aie shown 
in Figures 4 and 5 Figure 4 rcpiescnts individual cuivcs showing 
the development of identic^al twin boys, the cuivcs in Figuic 5 lepic- 
sent those of two unrelated giils. From these four individual cuivcs 
iL IS seen that the general ticnd of development in this activity is of 
tlic same oidci though the peaks foi each phase foi the four childien 
fall at difterent times on the age axis Each point on these individual 
CUIVCS icpiesents a peicentage of plus ratings as obtained for each 
phase ovci a 20-clay inteival during which time appioxnnatcly H 
obseivations weie made. 

In nnv gioup of infants the age variability as to the onset and 
completion of any one phase of development in an activity is con¬ 
siderable The variability is so wide, in fact, that some infants may 
have completed a phase by the time others have begun it. By selecting 
a 25-dny interval and computing the percentage of children in whom 
the emergence of a particular phase occurred during that interval 
and the percentage of children for each inteival in whom the com¬ 
pletion of a particular phase was indicated, it was possible to deter¬ 
mine tile chronological period duiing which the greatest number 
of infants manifested a change in phase of development The age 
langc and the modal distribution for both the emergence and com¬ 
pletion of each phase aie sliown m the cuives of Figures 6, 7, and 8 
These curves show not only the peaks representing the modal age 
when the gicatcst niimbei of childien manifested the emergence oi 
the completion of a particular phase, but in addition the ogive curve 
shows the total percentage of infants who had completed a paiticular 
phase at any given chronological age. When all of the childien 
have completed a particular phase of development in cieeping this 
type of cuiTC reaches 100 per cent, and the slope of the curve is an 
indication of the homogeneity of the gioup witli icspect to the 
chionological age at which a particular phase was achieved The 
vaiiability of tlie gioup of infants is also shown in tabular foim 
(Table 1). 
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FIGURES 6-8 

The Curves in Dotted Lines Show the Age Distridution of the 82 Ini ants 
AT THE First Maniffstation ok Each Phase, Dot-Dash Curves 
Snow THE ACP DlSTRintJTION OF THE GROUP AS TO TUB COM¬ 
PLETION OF Each Phase, and the Solid Line Ogive 
Curves Indicate the Total Percentage or 
Infants Who Had Completed the Phase 
at Any Given Age 

The dotted ogive curve of Phase I refers to the emergence rather 
than the completion of that phase. 
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TABLE 1 

DlbTRinUTlON 01' 82 INIANFS AS 10 TULIR MANirFSTATION OP NiNK PHASES 

IN THE Development or Prone Prorression 


Phase 

Emeigcncc 
Age range 
in days 

Mode 

Completion 
Age langc 
in days 

Mode 

A 


_p. 

55-195 

105 

B 

S-150 

90 

75-245 

140 

C 

55-295 

140 

125-345 

190 

D 

75-275 

195 

lZS-405 

245 

E 

65-300 

215 

125-405 

220 

F 

115-405 

195 

180-395 

240 

G 

135-325 

215 

205-395 

300 

II 

185-430 

290 

275-665 

340 

I 

225-4S0 

290 


— 


When clcaling with gioup data the ciiteria set up foi rating on 
a pUis-minus hmii «oincwhat cUstoit the modal values, especuilly lor 
Phases Dj E, and H It will be iccallcd that if an infant actnallv 
made piogrcssion but used only his uppci cxticmltics in doing so, 
he leceived a plus inting for both Phases D and G This method 
of rating is useful in dealing with an individual accord, for it is 
possible theicbv to know the actual pattern of piogiession employed 
by the baby, but at the same time it will shift the modal age towaid 
a liiter peiiod on the age axis when gioup data aie compiled. Rating 
the oldci childieii, le, those who had achieved eiect! locomotion 
on the creeping behavloi in a similar m.miiei alteied the modal dis- 
tiibiition foi Phase Hj since these ambuUtoiy infants creep in a less 
well cooidinatcd p.ittcin than do the babies who aie dependent upon 
pione piogiession as a means of locomotion The bi-moclal distu- 
bution foi tile appearance of Phase H is attulnitcd to the fact that 
the abdominal ciccpeis finally laise their bodies above the surface 
and cieep in a palm-knee, tii-pcdal, oi quadiupedal fasliion The 
abdominal cicepcis plus the late cicepcis were sufficient to bring 
out a bi-modal distribution in the manifestation of this particular 
phase 

When the modes foi the appearance of each phase aic plotted 
ag.iinst ciiionological age the data fall along a straight line sliowing 
that a phase change occuis in about 30 days and that the period fiom 
100 to 300 days is the time during ■which new phases in the develop¬ 
ment of tins activity aie being inainfestecl When the completion 
of each phase, as c\piessed by the modal distiibution, is plotted 
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FIGURE 9 

Modal Ace of the Group op 82 Inpants as to thp {a) Emi,Rofnc.e and 
{ i») Complehon of Each Phase Piotted Against Ciironoioo'cai A(.r 
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FIGURE 10 

Tke First Appearance or Each Phase as MAHirpsTBO nv the Pour Indi¬ 
vidual iNrANTs (PD, CD, JW| AND PS) Floited against 
Chronological Age 

Aji.iimL chioiiological age, again the data aie distilbuted along a 
stmight line, and the period of change occurs roughly within an age 
tange from 100 to 340 days at a rate of appioximatcly 33 days for 
each pliasc The distribution of these modal points, showing the 
age when the laigest numbei of infants manifested tlie (rt) emergence 
or (i) completion of each phase, Is represented m Figure 9. Wlten 
the ordci of appeal ance for each phase as manifested by the four 
infants on whom longitudinal studies wcic made is plotted against 
chronological age the data also fall along a stiaiglit line Individual 
variability is indicated on the age axis as to the time of inception of 
the various phases, as illustrated in Curves h, c, and d of Figure 10 
These observations suggest that despite the age of the individual 
child at the inception of any phase of the activity tlic development of 
prone progression appears to unfold with regularity and oidei The 
curves also indicate that the phases as selected have meaning with 
lespect to the oidci in which development of this activity takes place 


108 


JOURNAL OF GENETIC PSYCHOLOGY 


Since the oiigcnal rjitings of the data weic subjective and to a 
large extent dependent npon the experience and observational acuity 
of tile later, It seemed advisable to detciiiiinc whether less cxpeii- 
enced observers, aftci given instructions as to the method of rating, 
would show agieement in rating difteient phases of the activ.ty, 
A sciics of motion pictuic films showing 31 diflcrcnt records of 
infants in various phases of prone piugression wcie shown to (a) U 
membcis of the staff of the Noimal Child Development Stuclv and 
{b) 42 mcinbcis of a summei school class m Child Psychology at 
Tcaclieis College ^ With the writer’s ratings of the same recordings 
as a icfcieiice base it can be seen from the accompanying curves 
(Figuie 11) that the staft of the Noimal Child Development Study 



Deviation in Phases from Reference Rating 


FIGURE 11 

Per Cent Deviations from a ReiPRtNCE Rating Made hy Two Groups of 
Ratfrs, When Judging Motion Pictures of Infants Showing 
Different Phases of Prone Procrpssion 

were in agreement in 844 pci cent of the observations, and the 
Teachers College class concurred in 75 5 per cent of the ratings 
made. Of the instances wherein the ratings of these two groups 
deviated from the lefcrcnce rating the deviations wcie seldom moic 
than one oi two phases, as can be seen fiom the cuives of Fignie 

"Appreciation is expressed to Mi. J L. Ilymcs, Jr„ ntul memlieis of lus 
class for their cooperation in making these ratings 
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11. Furtheimore, the ratings are relatively better than then numeri¬ 
cal values indicate because the refeience ratings are considered to 
be 100 per cent, whereas in fact no one observer would make two 
or more series of ratings in perfect accord 
From the columns of Figure 12 it can be seen that the greatest 



FIGURE 12 

Column Showing thf CoRRESPONorNCE Rltwben Group Ratings and Refpr- 
ENCE Rating with Respect to Each or the Nine Phases of 
Prone Progression, as Anaiyzfd 

numbci of deviations in the ratings of the two gioups were made 
in judging Phases Cj D, E, and G. These phases occur when the 
behavior activity is m a more fluctuating state and the dominance 
of one pattern over another is moie difficult to appraise As the 
activity stabilizes into a definite pattern it is relatively easier to 
formulate judgments as to the particular category into which it 
would best fit It is clear from these ratings that with only brief 
instruction less experienced observers can with consideiablc compe- 
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teiice judge Rnd late difterent pliases of development m a bcliavior 
activity of tlii^ order 

Summary 

As an outcome of a study of a group of 82 Infants dining the 
peiiod of their development of pione piogicssitm desuiptive ciitcjia 
are piesented outlining nine significant i)hases In the development 
of this activity fiom the tune of biith until integrated ciccping is 
established Tliese successive changes in overt behavloi reflect the 
advancing matuiation of the ccntial ncivous system In a cephalo¬ 
caudal diiection as the controlling influence shifts fiom nucleai to 
cortical centers. While actual dcteiminations of ncuial stuictiues arc 
not available beyond the newborn ph.isc, the mtcipretativc lationale 
may seivc a useful puipose in the coiielation of development in oveit 
bcliavioi with changes in ncuial btuictiires when additional direct 
evidence ns to the post-natal matuiation of tlic human ncivous 
system is obtainable 

Once the outstanding changes in a growing phenomenon h.ive been 
ndeiiuatcly classified it is possible to apply some symbolic system to 
the data which render it moie easy to manipul-ite intcllectiMlly 
and mathematicallv In thi^ study plus-oi-innuis v.ihics wcic assigned 
to each phase of the activity at successive cluonological ages, Fiom 
these values it was possible to asccitain the peicciitagc of occuiicnce 
of each phase dining aiiv age interval in a gioup of infants The 
general ticnd of development as icvealcd in the study of this group 
of infants is substantiated by a more intensive study of foui indi¬ 
vidual infants on whom dally obseivations weic made dining their 
development of pionc piogiession. The oi'deily airangcment in 
which development in behavior of this activity piocccds Is fuithef 
indicated when the emcigcncc of cadi phase is plotted against chrono¬ 
logical age As shown both by the gioup and the individual curves 
the amount of tunc consumed in the development of each phase is 
approximately 30 to 35 days. That these developmental cli.inges 
in the advancement of a ncuro-motoi behavioi are tangible dilfeiences 
which can be recognized by comparatively ineYpcilenced observcis, 
after brief instruction, is indicated by the cncoin aging pciccntagc 
of agieement among the ratings of two gioiips of obseivcis when 
they were shown motion pictures of infants in diftcient phases of 
prone progression. One merit of the phase ciitcria as set forth in 
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this study is that they can be used to i educe observations on prone 
l^rogression to a symbolic form despite the individual diftci cnees in 
pattern which may be manifested by various infants On the other 
hand the method of rating does not obscure the imlividuality or 
idiosyncratic pattern when longitudinal observations are made While 
the usefulness of breaking up a growing behavior activity into sequen¬ 
tial phases for tlie purpose of study is lecognized it should at the 
same time be emphasized that no shaip lines of dcmaication bc- 
t^\een phases are to be expected, foi development piocccds steadily 
These symbolic ratings arc made meiely as repicsentmg the dom¬ 
inance of one configuration over another Developmental changes 
in uveit behavioi reflect the order m which neural ccnteib governing 
the activity matuic, and an iindcistandmg of the matuiational process 
is appicciably advanced by recognition of the identifying qualities of 
each phase. 
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FORM ABSTRACTION BY CHILDREN 
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Charles H Cruddijn 


In a piovious study Crudden (1) found that, as measured by 
the mean number of ciiors made m abstracting, it is moie difficult 
to abstract an asymmetrical simple closed figuie embedded in a more 
complicated figure than a similarly embedded, similaily constiuctcd 
symmetiical figuie embedded in a similar moie complicated figure 
The following study is an analysis of the data obtained m the pre¬ 
vious work in an attempt to Icain something of the abstraction 
pioccss in childien.' other than as it is related diicctly to the prob¬ 
lem of symmetry and asymmetiyi 

A. Apparatus and Method 

The method, similar to that pieviously employed by Russel (6), 
involves little verbal diicction. Two figures are simultaneously 
piesentcd to the child on a large vertical screen One of these 
figures, if pushed sligiltly, gives an auditory lewaid, the other does 
not Tlic child’s task is to discover which is the coiicct figuie to 
be pushed 

The apparatus® consists essentially of a laige gray picsscd wood 
scicen 70 x 70 cm in which two holes 3x3 inches aic cut These 
liolcs are located lialfway between the top and bottom of the screen 
and arc 20 cm apart from center to center The sciecn is mounted 
on a small table at such a lieight that tha holes are about level witli 
5's eyes 

Caid hokleis, mounted beliind the holes, hold 3x3 inch white 
caidboaid cards on which figures have been dr.iwn in black india 
ink, The holders aie so designed that they move away from 5 in 
response to slight pressure, which motion causes contact with dual 
adjustable electric switches, closes the ciicuit, and sounds an auditory 

^‘Received iii the Editoiial Ofhec on October 27, 1939 

Tiom the psychological Inboratones of the University of Michigan 

'’A detailed desciiption of the appaiatua and reproductions of the figures 
used in this study will be found in Ciuddcn (1, pp 11-19) 
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reward These rewards consist of the followrng, diftercnt ones 
usually being used at diftercnt sittings: a door bell, a single note 
gong chime, a small motor driven siren, air elcctiit bicycle bell, a 
two tone bell, and raotoi driven devices sounding like a cat and a 
donkey. A conveniently located rheostat allows E to control the 
intensity of tlie reward sound A Uvo-way switch, .ilso controlled 
by allows the positive figure to sound regardless of wluch side 
It IS on This switch is located under the tabic at the back ot the 
apparatus No S was aware of its existence. 

A small sliding metal screen, mounted between the card holders 
and the large gray screen, allows the cards to be simultaneously 
exposed or hidden at will. 

The child was first trained always to select one of a paii of simple 
figuicfi presented to him in the card holders of tiro apparatus S in- 
dicatocl his choice by pushing the selected figure winch, if correct, 
sounded the auditory reward. Discrimination by size alone was 
discouraged by altering the relative size of the two simple figures 
during the learning period This training continued iiiitil S h.id 
at lease five successive correct responses involving various combina¬ 
tions of size 5 was then told that E was going to try to “hide" 
these “pictures" from S by drawing lines around them, and 5’s task 
was still to try to find the “picture" that rang the bell, i c, the 
simple figure to which S was trained to react positively The fiist 
pair of the test figures in which the simple figures were embedded 
was then given, then the second, and so on until eight different 
pairs were shown, each pan being presented onlv once, in chance 
order in regard‘to which side was positive If dining the course of 
this test senes there seemed to be some doubt as to whether S re¬ 
membered which was the positive figure of the learned pair he was 
shown them, and if necessary retrained on them in a mannei similar 
to the first training. This was found necessary in only a few cases, 
and was litmtcd mostly to the first senes The doubtful test pairs 
were then rechecked at a later sitting 

Record was made of the response, whether coircct or incoirccl, 
of the time from presentation until the selected card was pushed, 
and of S's ability to find any or botlr of the simple learned figures in 
the test pair A correct response -was one where S pressed lire posi¬ 
tive figure and was able to show one oi both of the learned figures 
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111 the test pail, oi else was able to give thiec successive coriect ic- 
sponses to the same test pair at difleient sittings. 

No limit was set on the amount of time S could take in attempting 
to abstiact. Pic was allowed to examine the test figuics until the 
learned figures were found or until he became discouiagcd and re- 
SOI ted to guess 

Any comments of S were noted Comments weie encouraged, 
but caie was taken not to ask any leading questions. S was usually 
asked, when he responded correctlj'’, how he knew that the chosen 
one was correct, and to show where the simple learned figures were 
in the complicated test ones Often, to insuie that he had actually 
found the simple learned figures, he was asked to trace lliem with 
his finger. He was also frequently asked which learned figuic he 
had found first—the positive oi the negative. 

Tile simple figuics-to-be-abstinctcd, or leained figuics, which 
heieaftor will be denoted as the L figuics, aie all designed so that 
the major distinction between the members of any pair is that one 
figure has n prominent point .Qnd tlie otliei li.is .a flat pl.ace (no 
point) where the point is located on the foimci. 

The L figures of the first scries (Senes M) consist of a pentagon 
and a hexagon, of the second sciics (Senes iV) a icctanglc and a 
tiianglc, both of which are composed of curved sides Senes N 
is tire only pair of L figures constiiictcd of curved lines, all otlicr L 
figures having straight lines The L figuics of the thiid scries (Senes 
R) arc two invcitcd triangles, one of which is tumc.ited. Both of 
these figures have a horizontal line withm them connecting the op¬ 
posite sides. Sciics R is the only seiics having L figuics with in¬ 
ternal structure All othci L figuics .ire simple “contour” figuros 
The L figiiies of the' fomtli senes (Senes S) aie .in octagon and a 
hexagon The hexagons of Senes AI and Scries S aic similai only 
in the numbci of sides thev possess In shape they .ire veiy different 

The test figures, oi figures from which the simple L figures are 
to be abstiacted, which heie.aftcr will be denoted as the T figures, 
aie basically extensions of the sides of the L figiiies In tlic more 
complicated T figures othci lines aie added to tlicsc extensions 
In no instance did any of thc!>c additional lines making up the T 
figuics pass thiough the L figures such as is found in Gottschaldt’s 
figuics (2) Thus the contoui of the L figure icmaincd as oiiginally 
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learned. In all, eiglit difterent pairs of L figures aie used, half of 
vv^liich are asymmetrical. Each paii of L figures is embedded in 
eight pairs of T figures One pan of L figuics and then accomp¬ 
anying eight pairs of T figures is called a "series Thus there arc 
four symmetrical senes (designated as M, N, Rj and S symmetrical), 
and four corresponding asvminctiical senes (designated as M, N, R, 
and 5 asymmetrical). Appioximatcly one-half of the S’s were 
tiained to react positively to the pointed L figure of each pan and 
the remaining S’s to the non-pointed L figure To control .iny 
tiansfer of training effects the 5’s wcic furthci divided in regard to 
the order of piesentation of the symnactiical and asymmetiical paits 
of any one sene'?, into two groups Group 1 was first piescnted 
with Series M and N symmetiical followed by Senes Mj N, R, and 
5 asymmetrical, and then with R and S S 5 'mmetric.vl in the oider 
named. Group 2 wa*? fiist presented with Series M and N nsyni- 
mctTical followed by Senes M, N, Rj and S svmmctucal, and then 
with R and S asymmetrical in the oidci named At least one week 
elapsed between the presentation of any one senes and the succeeding 

SCI ICS 

A total number of 65 subjects ranging from 65 to 78 months of 
age was used, which was reduced to 59 dming the couisc of ex- 
pcninentation, Gioup 1 was oiiginally composed of 30 subjects, 
with the avesage chronological age of 71.8 months, and a mean IQ 
of 104- This group was latet reduced to 28 subjects Group 2 
was originally composed of 35 subjects, with the avciagc age of 
71,9 months, and a mean IQ of 106 This group was later icduced 
to 31 Subjects In all, 30 boys and 35 girls took part in tlie study 
All were from tlie kindcigaitcns and fiist giadcs of the Ann Aihoi, 
Michigan, Public Schools^ 

A total of l'^92 judgments was made in tlie symmetncal sciies 
and an ciiiial nunibei in the asymmetiical senes The following 
results are thciefoic based on 3984 judgments made by 65 childicn 

13 Results 

1. Comparison of the Pooiei Absitaclets with the licttei Abshaci- 

eis 111 Abstracting the Sytnmeincal and Asymmctrual Senes 

Tile author is ladehted to Miss Edith M Badci, Supoivisor of the Ann 
Arhoi Ekmentary Public Schoola, and to the puncipals and teachers con¬ 
cerned foi furnishing the pupils used in this study 
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As already shown by Ciudden (1, pp 19-26), when mcasuied 
by the mean number of eirors made by all 5’s in abstracting the 
simple L figures fiom the T figuies the asymmetiical scries arc more 
difficult to abstract than their corresponding symmetrical sciies. 

Examination of the <S’s individual lecords indicates that some iS’s 
appealed to be little affected by asvmmetiy, others vciy much so 
To examine fuithei this phase of oui lesults each group of 5’s 
(Groups 1 and 2) was divided into two sub-groups. Group \A 
was composed of all S's in Group 1 who made less than the mean 
numbei of eriois for Group 1 in the asymmetrical senes taken as 
a whole, and Group 15 all the 5’s who made 7?ioie than the mean 
numbei of cirors in the asymmetrical senes taken as a whole Gionp 
2 was similarly divided into Groups 2/i and 2B Only those S’s 
who completed tlie experiment and whose IQ was available were 
used foi this compaiison. 

Table 1 gives the lesults m terms of the mean number of eiiois 


TABLE 1 

Comparison of Mean Numder of Errors of Groups A and D 



t 

2 

lA 

Group tuimber 
2A 1A&2A IB 

2B 

1B&:2B 

Number S’i with !Q 
available 

26 

30 

13 

19 

32 

13 

11 

24 

Mean niunbcr 
symmetiicaf enors 


2 JO 

2 61 

1 7y 

2 IT 

5 6i 

Siz 

4 72 

Mean number 
asymmetiical errois 

S 96 

4 40 

2 23 

231 

2 27 

10 61 

8 00 

9 30 


foi these groups Examination of this table shows {a) Botli Groups 
r and 2, taken as a whole, show a decided inciease in the mean 
numbei of eriors in the asymmetrical senes as compared with the 
symmetrical (b) Gioups 1/i and 2J show little diftcicncc in the 
mean number of ciiois made in the symmetrical and asjmmctiical 
senes (r) Gioups 15 and 25, both show a decided incicase in the 
aveiage numbei of errors made in the asymmetrical as compared with 
the symmetrical, Gioup 25 making moie than twice the number of 
cirors as in the symmetiical (d) Altlioiigli the symmelrical senes 
is much easier than the asymmetiical foi the 5 Gioups, tlicsc groups 
m.ike appioximatcly as many eirors in the symmetiical sciics .done 
as the A Gumps do in both the symmetiical and asymmetiical sene', 
combined 
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We may theiefoic conclude, as measured by the failures to ab¬ 
stract, that those S’s who have difficulty in abstiactmg the sym¬ 
metrical sciics have much gieatei difficulty ui abstiactmg the asym¬ 
metrical scries, while those iS’s who have relatively little difficulty 
in abstracting the syminetjical sciies likewise have iclatively little 
difficulty in abstracting the asymmetrical senes. This would indi¬ 
cate that genetic individual differences play as pai amount .i iffie in 
any form of abstraction as do the configuiational aspects of the 
stimulus 

Examination of the time in seconds taken by Groups A and B 
to abstract yields significant results, Tabic 2 gives a compniison 

TABLE 2 

Comparison or this Time in Seconds for a Correct Response dy Groups 

A AND Q 



No coirect 
responses 

Mean 

tune 

(seconds) 

SD 

PH Mena 

D 

PE diff 

Gioi*^ A 
Symmetrical 

701 

4,22 

411 

105 


Asyinmctrlca! 

680 

5 25 

+ 61 

119 

6 48 

Gfoiip S 

Synunetilcnl 

+79 

3 9+ 

3 07 

09+ 


Asymmetrical 

381 

3 90 

2 6+ 

091 

30 


of the average time taken to abstract all the T figures where a coi- 
rect response is made. Examination of tins tabic shows, (a) Group 
A {\A and 2A combined), as measured by the mean luiinbei of 
seconds, took a longei time coirectly to abstract the asymmctiical 
figures than the symmetrical, Although the standard deviations are 
laige this diftcrence is reliable (b) Gioup B (17? and 2B com¬ 
bined), as measured bv the mean time in seconds, took appioximatcly 
the same amount of time to abstract the symmetrical as the asym¬ 
metrical figures, 

The better abstiacteis show little difference in the number of 
eirors they make in the symmetiical and asymmctiical sciics, but 
they take more time to abstract the asymmctiical We may tlicic- 
fore conclude that the asymmetrical senes is moic difficult foi all 
our iS’s, but the superior group docs not become so easily discoinagcd 
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with the incieased difficulty, and hence lepoits moie coirect icsponscs 
If this conclusion is correct it is to'bc expected that theic will be 
relatively little difference in the times taken by the supcnoi A and 
infeiioi B group to give a coircct response to the easici T figuies 
as compaied to the moie difficult ones It would be likewise ex¬ 
pected tJiat tlic avciage time taken by the stipenoi group to give an 
tncoiiect lesponse to a difficult T figuie would be mucli longei than 
by the mferioi gioup since the formei would peisist much longer 
than the latter befoie giving up and lesoiting to a guess 
Table 3 gives a compaiison of the mean time the A and B gioups 

TABLE 3 

Comparison of hib Avgrace Timl in Seconds tor a Correct Response dy 
THE A AND jB Groups to the Thrfi' Easiest and Two Most 
Dii'Hcun r Ficurfs in Each Suina 
(Aveiage of nil series) 


Seiios 

Three cnaieat T figmes Two most difhcult 

Symmetrical Asymmetrical Syminctrical Asymmetrical 

Groups lA & 2A 

2 75 

3 02 

8 20 7 83 

Gioups IB k 2B 

2 87 

3 29 

7,22 5 40 

Ratio A/B 

96-t 

92-1 

113-1 145-1 


took to give a coircct response to the thiee easiest and two most 
difficult T figiiics of each sciies as measured by the total numbei of 
errors made with each T figure. Examination of this tabic shows 
that in the tlnee easiest T figures the A gioups took slightly less 
time than the B gioups, while in the two most difficult T figures 
the A gioups took mote tune than tlie B groups This is paiticul.irly 
tuie in the asvmmetiical (7 83 as compaied to 5 40). 

Examination of the moan trnio in seconds taken foi the two most 
difficult T figures in each senes wheie an incoiiect icsponse was 
made shows that Gioups and 2B spent an avciage of 7 27 sec¬ 
onds on the syrnmetiical and 7 07 seconds on tlie asymmetrical senes 
befoie rcsoiting to <a guess. The superioi Gioups \A and 2/i spent 
10 73 seconds (47 pei cent moic than the B groups) on the sym¬ 
metrical and 11 13 seconds (57 pci cent moie than the B gioups) 
On the asymmetrical 

We may thercfoie conclude that one of the important differences 
between tlie good abstiactei and the pool absti actor is perseverance 
when confronted with a difficult abstraction pioblem This qn.ility 
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tends to level the difteicnees in difficulLy between the symmctucal 
and asymmetrical series when measuied by the number of failures 
to abstract, but becomes evident when consideration is given to the 
time taken by the supeiior groups to abstract these senes 

2 Analpis of the L Figmes by the S'; 

During the process of Icaining the L figuies of any paiticiilai 
senes many of the S’s indicated by theii vcibal leports that they 
annl)'zetl these figures by ceitain likenesses and difteienccs, these 
same likenesses and differences being later utilized when abstiacting 
the L figures from the T figures. As was previously discussed by 
Criidden (1, pp 30-37) tiiese likenesses and differences weie made 
on the basis of (a) shape of the L figures as a wholCi (b) associa¬ 
tions with familiar objects, and (c) certain ch.iractcnstic parts of 
the L figuics Of the Inst named the following were reported* (rt) 
one figure is pointed, the othed is not oi is "squaie,” (i) differences 
in the number of lines composing the sides of the L figuieSj (c) 
differences in direction of curvature of the L figures of N scries, 
(rf) differences m tire size of the L figuies, (e) differences in size 
of certain coiiesponding angles of the L figures, (/) the numbei of 
horizontal lines in the two L figures of Series R, (</) the numbci 
of squares that compose each L figure in Seiics R) (h) iclativc 
length of the longest side of the two L figures, niid (i) relative 
length of all the lines composing tire two L figuies 

This analysis into likenesses and diffcienccs was not limited to 
the learning period of the L figures, but Continued throughout the 
presentation of the T figures One S reported using as a cue a 
pait L, pait T figure construction that occuned scvcinl successive 
times 111 R asymmetrical senes, This combination made a soit of X 
which m one figure was straight and in the other had a bent leg 
S repoitcd that one "cioss” was broken, the other not Four iS’s 
reported using certain accidental cues in the T figure constiuction 
of S asymmetrical scries in order to differentiate and abstiact the 
L figures One L figure, they repoitcd, “had lots of dots around 
It” and the other did not. 

The iS^s did not necessarily use one method of distinguishing the 
L figures to the exclusion of others, sometimes cmploj’ing two oi 
more methods in the same senes The dangci of mtcrpietiiig the 
remarks of children of this age is fully lealizcd Within these 
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limitations, howcvei, it appeared that the same S might use the figuics- 
as-a-whole to distinguish the pair of L figures of one senes and cer¬ 
tain characteristic parts of the L figures of another scries Few 5's 
appeared to use the figure-as-a-wliole or part methods exclusively 
thioughout the experiment. Likewise, botli types arc to be found 
in the good and pooi abstraction gioups, sq that method of distin¬ 
guishing the L figuie does not seem to be i elated to absti active 
ability 

3. Methods of AbsUaction 

Thiec diffeicnt methods of examining the pair of T figures when 
presented to the child were distinguishable, (rt) A diiect method 
in which the child went directly to the correct caid without looking 
at the othci member of the pair. This method was usually and 
most frequently employed with tlic simplei T figures (b) A rapid 
back and foith comparison of the pair which usually continued 
until a choice was made This method was employed paiticularly 
with the more difficult T figures (c)' The studying of one mem¬ 
ber of the pair for a period of time and then the studying of the 
othci member, after which a choice was made This method was 
also employed with the more difficult T figures There were a 
number of vaiictics of this method, langing from S studying one 
mcmbci of the pan caififully and meicly glancing at the othei be- 
toie a decision was made, to a caicful examination of one caid foi a 
peilod of 10 seconds oi longei, followed by examination of the 
othci caid for a similar length of time Often the child would 
inspect the caid so closely that his nose would almost touch it, and 
often thcic would be veibal accompaniments Sometimes the cliiUl 
would leturn to the fiist card' again and examine the pair, one by 
one, hefoie making a final choice Tlius, Methods 2 and 3 oveilap 
to some extent. 

These methods are similar to those found by Russel (6) in childicn 
and Grunbaum (3) in adults, although the latter found a laiger 
number of methods The piescnt wiitcr has also noticed similar 
methods used by rats in a somewhat compaiablc situation 

4. Complete and Faitial Abstraction 

I3y complete abstiaction is meant the successful abstraction of 
both the positive and negative L figures When both L figuics were 
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found the positive figure appealed to be most fiequeiitly found first, 
.iJtliough discovery of the negative figuie first was nearly as often 
reported. In some T figures there was a tendency to find one L 
figuie first regardless of whether it was positive or negative It 
would appear in such cases that the L figuie in the prcfeiicd mem¬ 
ber of the T figure pair was relatively less embedded than the L 
figure in the other member of the pail, and prefeience was because 
of this lesser degree of embeddedness Sometimes the same S in tltc 
same senes would find the positive figme first in one i\iir of T figures 
and the negative figme first in anothci pair 

Hv partial abstraction is meant that the S was unable to abstiact 
both of the pah of L figuies This occuircd most fiequcntly in the 
more difficult T figmes, Abstraction might be limited to citlici the 
positive or negative figure There appealed to be a tendency, how¬ 
ever, to abstract the positive L figuie more readily than the nega¬ 
tive. This was true legaidless of which of the pair of L figiiios was 
positive and which negative. As in complete abstraction, in some T 
figures there is a tendency to abstract one particular figuie icgaid- 
lc9s of whether it is positive oi negative. Likewise, the same S in 
the same senes would abstiact the positive figuie only in one T 
figure and the negative only in anothei. When only the negative 
figure was abstracted the S always gave a coirect response The 
usual remark of the S was, '7 found the wiong picture so I knew 
the other one lings the hell!’ 

Abstraction might also be limited to only certain cliaiactei istic 
paits of the L figures without successful later absti action of the re¬ 
maining parts of the figure Two instances in R symmetrical senes 
and one m fif synimctiical senes weic leportcd wheic only the point 
of the pointed L figme was successfully abstiacted In S symmetii- 
cal seiics the eighth pan of T figmes each contain n sinallci figme, 
one side of which resembles the embedded pointed L figure and the 
other side the embedded non-pointed L figure. Three S’s here ab¬ 
stracted the pointed half as the pointed, L figuie, appaiently not 
noticing the remaining half of the figure They exhibited no con¬ 
fusion until E siiowed them that tlie remainder of the figure did not 
correspond with the L figure they designated it to be 
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5 Relative Numbei of m AbsUatlion ivhen the Pointed L 

Fifjme nVosVive as Goinpaied to where the 'Non-Potiried L 
Figni e ts ,Positive 

Compsinson of the mean numbei of errors made in absti action by 
the iS’s who were trained to give a positive leaction to the pointed 
incinbet of the L pan of /iguies m each senes with S's trained to give 
a positive reaction to the non-pointed L figure shows the following 
In Group 1 10 S's^ trained to give a positive reaction to the pointed 
L figuie in each soncs have a mean of 1.99 eriors, SD 1 13, while 
pjne trained to give a pnsjtjve leaction lo the non-poinlcd figuic 
have a mean of 1 43 eiiois, SD .54 Foi Group 2 17 iS’s trained 
to give a positive reaction to the pointed L figuie have a mean of 
1 96 eiiois, SD 1 16, while 13 5"s tiained to give a positive reaction 
to the non-pointed L figuic have a mean of 1 46 euois, SD 1 17. The 
D 

-for Gioup 1 IS .58, for Gioup 2 is .15. Thus there is a 

PX dijj. 

slight tendency foi iS’s ti allied to give a positive icaction to the pointed 
L figuje to make moie eriors than those trained to react similarly 
to the non-pointed L figure, but this difterence is not reliable Since 
oui S\ introspections show that tlie negative L figme has almost if 
not an equal influence ns the positive L figure in determining iS’s 
leaction it would haiclly be expected that a significant difference 
would be found. What diffeicnces exist may be the result of diftci- 
ences m the abstractive ability of the S’s themselves who were tiamcd 
to give a positive icaction to one L figuie as compared to those 
tiained with the other L figure, oi it m.w be due to diftcrcnccs in 
degiee ot embeddedness of tile pointed Z, figure as compared to the 
non-pointed one 

6 Dneciion 

That the method used in this expcilment presents a moie difficult 
task for abstraction than the method used bv Heiss (5), where a 
single known L figure is presented embedded in a single complicated 
T figuie, is evident from what might be termed '"Direction ” M.iny 
incidences are present in our results in which the child, after making 

^Tlie remaining S's were tiained to give a positive reaction to the pointed 
L figure in some of the aeries and the non-pomted L figure in the remaining 
senes This technique was found to tend to create some confusion in some 
S’s and hence was abandoned early in the study 
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an enoiieoiis choice and having pushed the wrong card, was never¬ 
theless able to point out the simple L figure oi figures in the pair 
Similarly, children who sometimes made a concct choice sliowcd that 
they had mcroly guessed coircctly, but after knowing which of the 
pail was the correct one they were able to find cithei one or both 
of the L figures Children under these circumstances were some¬ 
times able to find {a) the positive figure only, (b) the negative 
figure only, (c) both positive and negative figures. Knowledge of 
which of the pair of T figuies contained the positive and which the 
negative L figuie established a direction towards one particulai T 
figure fiequentlv resulting in successful abstraction^ 

7. Conection of Abshaction Eiiois 

Immediately after S made an erroi in attempting to abstiact the I 
figures fiom a pan of T figuies he was frequently able correctlv to 
abstract these figuies (direction). When S was unable to do so E 
would show him where the embedded positive and negative L figures 
were in the particular pair of T figures ill which S made his ciior 
The following week, after the seiies scheduled for that week were 
concluded, the L figures employed in the series of the pievious week 
were presented to S and, if necessary, he was retiained on them 
When S was able to make five successive collect lespoiises to these 
previously learned L figures he was piescntcd with all those pairs 
of T figures of the senes of the picvious week in which he had made 
an error, 

Examination of the results obtained by this proccduie shows that 
of a total of 412 retests given,' to all S’s in all series of T figures 
ill which, on first presentation, an ciior was made, 203 oi 49 14 
pel cent were corrected In the retest Wc may thcicfoic conclude 
that when an S fails in an abstraction task and he is shown tlie cor¬ 
rect solution immediately after that failure, he will show a decided 
improvement when presented with the same abstraction task at a 
later date 

8. Compmso7i of Chotiologlcal Age, SeXj and IQ with the 
Niimbei of Failnics to Abstiact tn all Seiics 

a Choitalogical age Comparison of those 5’s ranging from 
65 to 71 months inclusive with those langing from 72 to 78 months 
shows that m Gioup 1 the younger 5’s made an average of 13.43 
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criois and the oldci S's an aveiagc of 16 86 eiiors The youngei 
5’s in Group 2, however, made more eriors than the oldei (younger 
S's 15.78, oldei 10 47) Since the older S's of Group 1 were largely 
drawn from a class who were somewhat retarded in then school 
woik It IS possible that the age compaiison of Gioup 1 docs not 
leprcseiit a true compaiison It is also possible that our age range is 
too nairow to show much difteicnce in abstiactivc ability Piclim- 
inaiy woik with youngei S’s (40 months) indicated, as would be 
e\pccied, that chionological age is related to abstraction ability, the 
younger S's being unable to perfoim as difficult abstiaction tasks as 
tlic older S's. 

b Sex Table 4 shows a comparison of the number of cirors 


TABLE 4 

Comparison of Se': and Total Number or Errors 



Gioup 1 

Boys Girls 

Group 2 

Boys Girls 

Number of 5'a 

12 

16 

14 

17 

Mean 

18.17 

12 81 

IS 85 

10 76 

SD 

10 8 

5 38 

7 93 

4.89 

D 

M diff. 

277 

310 


made by each sex. Examination of this table shows that in both 
groups the giils aie supeiior to the boys. Although this difference 


IS not completely reliable as measuied by -- the results of 

PE dilf. 

both gioups aic in the same diicction These sex differences are 
in direct opposition to the lesults of Van den Toiren (8), Habiicli 
(4), and the Schobeis (7), who found girls to be inferior to boys 
In Gjoup 2 tins may be due to diffcience in intelligence, since the 
gills showed a mean IQ of 108 88 as compared to the boys’ 103 64 
In Gioup 1, howevei, the mean IQ was almost equal for both sexes 
(boys 104 73, gills 10440). Probably the difference of results is 
due to a diftcience in methods in the above and the present studies 
c IQ Compaiison of IQ and the numbei of correct responses 
made gives a conelation of + 47, PE 10 for Group 1 and -|- 29, 
PE 11, for Gioup 2. 
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C Conclusions 

Ou! lesults thioughoiit this study would seem lo emphasize a 
consulcifible degree ot vanahility and flexibility in the process em¬ 
ployed by the 5's m abstiactiiig the L hgiircs. Fust it is found that 
in the learning process some 5’s analyze the L figuies into ccitam 
partSj otheis do not. Analysis of the L figuies is made in a vaiiety 
of ways by the ditteienL S’s On picsentation of a pair of T figuies 
Sj in attempting to abstiact, utilizes a method which vanes both 
with the individual and the difficulty of the absti action task. Again, 
successful abstiaction may begin with cither the positive oi negative 
L figuie. The whole L figuie may, appaiently, be abstracted simul¬ 
taneously or some characteiistic part oi paits fiist abstracted, fol¬ 
lowed bv the remainder of the figuie Likewise, abstiaction may be 
limited to only one figuie or even to only ceitain chaiacteiistic 
parts of the positive and negative L figuies without l.itci successful 
abstraction of the remaindci of the figures. 

Furthermore, the cues used by the S's in distinguishing the two L 
figures when they are embedded in the T figuies do not only vaiy 
with different 5’s but also with the same 5 in difteient paiis of T 
figures in the same senes Thus on presentation of one pan of T 
figures S may make his selection ou the basis of the embedded L 
figure-as-a-wholc, in a second pan by the iclativc size of ccitain coi- 
icsponding angles of the L figuie, and in a tiiitd pan by the fact 
that one L figure has a. prominent point and the other does not 

It would appear fiom oiii lesiilts that each paii of T figuies of 
a particular senes icpiesents a more or less sepaiate problem m itself 
The manner in which the abstiaction process will operate as well 
as the end result of that process is the resultant of a number of 
factois iiiteiactmg at the moment a paiticulai T figure pair is 
presented Some of these factors aie primaiily dependent on the S 
himself and some primarily on the stimulus. Likewise, some of these 
factors appear to be diiectly related to successful abstraction while 
others arc piesent in the abstiaction piocess but, as fai as known, do 
not diiectly contiibute to successful abstraction. 

Factors found in the present study which appear to be diiectly 
related to successful abstraction are (a) degree to which the L figuie 
IS embedded;® (i) symmetiy of the L figure, (e) perseverance on 


“For furtlier discussion see Crndclen (t) 
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the pait of S wlien confronted with nn fibstiaction tRslc; (^rl) knowl¬ 
edge of which T figure contains the positive L figure; {e) pievious 
knowledge of where the L figure is embedded in the T figure, 
(/) !Q; and (tj) sex. Factors found in our study to be present in 
absti action but which apparently are not directly related to success¬ 
ful abstraction are {a) analysis of the L figures; {b) method of 
examining the T figures; {c) which L figure is positive; and {d) 
chronological age within the range of the present study 

D Summary 

Four series, each containing eight pairs of complicated figures in 
which a pair of simple closed symmetrical geometrical figures have 
been embedded, and four corresponding seiics, each containing eight 
pairs of complicated figures in whidi a pair of conesponding asym¬ 
metrical figures have been embedded, were presented to a total of 
65 5’s. These 5*s ranged fiom 65 to 78 months of age 5’s specific 
task was to find the previously learned pairs of simple figures 
m each pair of complicated figuics Practice and transfer of 
training were equated by dividing the S's into two groups and vary¬ 
ing the order in which the symmetrical and asymmetrical scries was 
presented to these groups The results are examined with the 
specific purpose of studying abstiaction other tlian as it is particu¬ 
larly related to symmetry and asymmetry A numbei of factors in 
abstiaction are demonstrated These may be classified as factors 
which are known to be directly related to successful abstraction and 
factois picscnt but whose relation to successful abstraction is un¬ 
known. 

1. Factors found in this study to be diiectly related to success¬ 
ful abstraction are: 

(7. Pet severance Comparison of the average time successfully 
to abstract the three easiest and two most difficult T figures m each 
senes as measured by the average number of failures to abstract 
shows that the superior abstracteis persist longer than the inferior 
abstracters when confronted with a difficult abstraction task Com¬ 
parison of the average time taken on the two most difficult figures 
where an incorrect response was made verifies this statement. 

b Diteciion The knowledge of which member of the parr 
of complicated figures contained the positive or negative simple 
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figuie often resulted in suctessful abstiaction wlierc, picviously, no 
abstraction could be made. 

c. Z-car«i»j 7 When an S wKo has failed m an abstiaction 
task IS shown the correct solution iminediatclv aftei he fails he will 
show fi decided irapiovement if presented with the same abstinc- 
tion task at a later date. 

d Se\ CompaiLSon of se\ with the mean mnnbci of ciiors 
made in all series combined shows the girls to be superior to the 
boys in abstraction ability as studied by this particular expeiiment 
e, IQ. Tliere is a definite iclation between IQ and abstrac¬ 
tion ability, those having a highei IQ tending to be the better ab- 
stracteis. 

2 Factors pieseiit in the abstraction piocess but wluch show 
no direct relation to successful abstraction aic 

a /hialym of the simple fif/uies Many 5’s analyze the 
simple figuies in a variety of ways, both wlule they aie leaining 
them .ind wliilc they are abstracting them This analysis is utilized 
when the simple figuies aie abstracted fiom the complicated ones 
As far as could be discovered by the available data no iclation be¬ 
tween analytical ability and abstraction ability appears to exist 

h. Methods of examining the eompltc^lsd fgntes Three 
principal methods of examining the pair of complicated figuies when 
piesented to the cliild are distinguishable These methods vaiy both 
with the difficulty of the absti action task and the individual 

c Which simple fignte is positive Compaiison of the mean 
number of eirois made by those S's trained to give a positive jc- 
action to the pointed simple figuie witli those trained to give a 
positive leaction to the non-pointed simple figure shows no significant 
difference, Since the jS’s icports indicate the negative figuie has 
almost, if not as iiuicli, influence m determining the 5’s reaction, 
these findings aic not contrary to expectations 

d. Ch? ojiolof/ical aye. 'VVithin the chronological age limits 
of tlic S's used in the present studv no difteience in absti action ability 
between the oldei and younger .S’s could be demonstrated 
3 A considerable degree of vanability and flexibility of the ab¬ 
sti,iction piocess IS evident Abstiaction of the simple figures may 
begin with either the positive or the negative figuie Likewise, it 
mnv be limited to the positive oi negative figure alone or, in a few 
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cabcs, to only ceitam paits of the bimple figuici without later suc¬ 
cessful abstiaction of the lemamder of the figures 

4 The inannei in which the abstraction process will operate at 
any particular moment as well as the end result of tliat process 
appears to be the resultant of a variety of interacting factois Some 
of these factors appear to be primarily dependent on the S Inmself 
and some primarily on the stimulus 
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A STUDY OF THE DRAWINGS OF MALADJUSTED 
AND ADJUSTED CHILDREN' 

Adolescents' Cotnl, liiooklyn, New YorL 


N Norton Springfr 


A Introduction 

For many yeais some psychologists and psychiatiists have been 
of the opinion that the drawings of an indivKliial may throw some 
light on tlie workings of the mind The eailier investigations of 
DeFuisac (3), Kurbitz (6), Reja (7), and Rouma (8), have 
shown evidence that abnormalities and the disintegration of mental 
function can be observed in the dinwings made by the insane While 
these studies weie concerned piiinaiily with insane adults, as eaily 
as 1908, Sully (9, p 332) vyas of the opinion that the fiist ciudc 
diawings of the child aic valuable in throwing light on the woilc- 
ings of the child's mind. He felt that study may show that the 
spontaneous effoits of the childish mind to draw objects may be a 
medium of cxpiession of the whole of child natuie, hardly less in¬ 
stinctive than that of early speech 

Goodenough (4) has devised a method of objectively lating the 
diawings of children. Tlie Diawittff of a Man InielUgence Test 
was standardized piimaiily for judging mental development Hci 
study has shown that childien’s diawings aie dependent pnmanlv 
upon intellectual development The Goodenough technic has 
proven of great value and the results give a icliable index of certain 
aspects of mental development Goodenough (4, p 50) reports co¬ 
efficients of correlation ranging between 70 and 86 for di awing 
scoies and the Stanfoid-Bmet 

Willie the Goodenough Dtawtng of a Man Test was standaidizcd 
as an intelligence test, Goodenough (4, p 62) has pointed out that 
since spontaneous drawing is so closely related to the mental life of 
the individual, it may sometimes reveal maladjustment before it 
has manifested itself to any marked degree in eveiyday beliavioi 
She observed certain qualitative difterences in the drawings of some 
of the children, which she believed might be indicative of psycho- 

“Rccen'ed in the Eclitori.Tl Ollicc on Octoher 31, 1939 
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palhic teiitlencies Hci data, liowcvcr, -vvcie veiy mcagci and did 
not warrant anv definite claims that it i\as possible to di.iunose 
psychopathic tendencies in children by means of driminj^s She sug¬ 
gested that fitrthci investigation be earned on 

Beirien (1) studied the Goodenough drawings of 52 almoimal 
children who were inmates of A state hospital. His puiposc was to 
evaluate statistically ceitain tentative gcneializations made by 
Goodenough concerning the diawings of psychopathic children and 
also to discovci diagnostic difteiences on an iiein-by-itcm analysis of 
the data. Berrien leports that diagnostic differences appeared on 
particular items of the drawing scale A reversal of sex chaiactei- 
istics appealed in the diawings of post-cnceplialitics, but the other 
gioups of children with psychopathic peisoiialities and borderline 
deficiency diagnosis were sirndai to those found in nuiinal ciiildicn 
in this icspect Only a few of the diawings showed individual 
losponses oi evidciicp of a ‘Verbalist type.” Goodenough’s hypothesis 
that comhinations of raatuic and primitive diawing chaiacteristic*. 
occui in cases chaiacteiized by gicat emotional instability was sub¬ 
stantiated 

Brill (2) studied the peifoJinance of adjusted and maladjusted 
mentally deficient boys on the Goodenough drawing scale He 
icpoits that a compaiison of the pci cent of adjusted and mal¬ 
adjusted earning credit on the various items levcalcd the fact that 
in all except eight items, the per cent cliftercnccs wcic in favoi of 
the adjusted gioup 

The studies dcsciibed above appear to indicate that the Good- 
enough diawing scale not onlv measures intellectual development, 
but tends to difteicntiate unstable cliilclicii from those with noimal 
personalities 

B PUORLEM AND MeTIIOD 

Die puipose of this study ts to ascertain whether tiie obiectivc 
items of the Goodenough drawing scale diftcientiatc between intel¬ 
lectually normal childicn who differ sigmficaiulv in legaul to 
behavior adjustment and who can be considered as maladjusted and 
adjusted gioups 

The childien whose cliawings are reported in this study attended 
the regular public schools of New Yoik City Then ages ranged 
from SIX to twelve veais and the sexes were ncailv equally divided 
All were given the Goodenough Drawing of a Man Intelligence 
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Tei,t and weic found to be of notmal mental ability and comp.ua- 
bly equated Teachers' i.itings on the H.iggeity-Olson-Wickman 
Behavtoi Rating Schedules (5) ^Kie obtained foi each child The 
maladjusted and adjusted gioups icceived signific.mily difleicnt 
scores on these bcliavioi lating schedules 

The pcisonal data of the adjusted and maladjusted gioups arc 
given in Table 1. The mean chionolugical age of the 409 boys and 


TAIlLIi 1 

A Comparison or the Personal Daia of hie Adjusted and 
Maladjusted Groups 



Adjusted 
(A'=409) 
Mean SJ) 

Maladjusted 
(A^==330) 
Mean SD 



Critical 

I.ltiO 

Age in years 
Goodenough 

9 29 

176 

9 49 

1 67 

20 

13 

1 5+ 

score 

II-O-W 

26 3S 

9 10 

26.55 

883 

17 

65 

26 

bchcdulc A 

ii-o-ir 

:+8t 

15 9+ 

26 01 

23 51 

1120 

1 SO 

7 47 

Schedule U 

70 06 

16 65 

76 38 

21 56 

6 32 

1+3 

+ 42 


gills included in the adjusted group is 9.29 years, and the mean age 
of the 330 childien in the maladjusted gioup is 9 49 years The 
difteience between the mean Goodenough sooies received bv the 
two gioups IS only 17 and indicates that both the adjusted and mal¬ 
adjusted gioups aie of comp.uable intelligence 

Tlic results obtained by ilie two groups on the Haggeitv-Olson- 
Wickman Beliavioi Rating Scales indicate that both groups cliftei 
fioin each othei in a significaiit manner Schedule A of the H-O-JV 
is a record of the incidence of behavior piobleins The mean scoie 
leccivcd by tlie maladjusted is 11.20 points highci than that ic- 
ccivcd by tlic adjusted cliildien. This diffeicncc is large and rndi- 
cates that the maladjusted childien picscnt more behavioi pioblcins 
than the adjusted The diftcicntc between the two gioups is leliablc 
statistically, as is indicated by the laigu cnlical latio of 7 47 ’- 
Schedule B of the H-O-JJ' covers a wide variety of pcisonal traits 
and cliaracterislics, and gives a score which is indicative of pioblem 
tendencies Again wc find that the maladjusted group received 

Throughout ihis study, a ciltical r.'itio {D/trdiff ) of three or more is 
considered to be indicative of a signihcantly reliable difference between the 
two groups tli.it are cornpried 
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highei scoies which indicate the picbcncc of moie xinclcshable be- 
h.wioi tiAits thna the adjustod gi'oup, The mean difference between 
die adjusted and maladjusted cliildien is 6 32, and this is of leliable 
statistical significance, as is indicated by the ciitical latio of 442 
Tlie personal data reveals that the adjusted and maladimtcd 
clillclicn arc comparably equated in age and intelligence. The 
maladjusted, however, receive higher and less desiiable scoies in 
icgaid to the incidence of behavioi pioblcms .uu! bchnvioi tiaits 

C Results 

An analysis of the Goodenough drawings was made in temis of 
the per cent of success made by the adjusted ami maladjusted gioups 
on each item, The per cent diiTcrences that exist between the gioups 
weic then computed and the lelmbilitics of the differences detei- 
mined in terms of critical latioSr There arc 51 item^ in the Goodc- 
nough drawing scale. The jesiilts, indicate that on 36 of these 
Items, the adjusted and maladjusted children aie equally successful. 
The per cent diftcrences between the two groups aic vciv small and 
statistically insignificant On the lemaining 15 items, the diftei- 
enccs between the success of the maladjusted and adjusted cliildien 
are larger These diftcrences arc reliable and of stfitistical signifi¬ 
cance, as indicated by the cutical ratios ranging from 3 00 to 9,09. 
The adjusted group Is more successful on six of the items, while the 
maladjusted nie more frequently successful on nine of the 15 items. 

TABLE i 

Goodenough Items on Which the Adjusted and Maladjusted Groups 
Differ Reliablv 


Adjusted ore more siicce'ssful or 

1 Item 9& Two articles of cloth¬ 

ing non-transparent 

2 Item lOlf Correct number of 

fingers 

3 Item 12^ Arms in proportion 

Item I2c Legs in proportion 

5 Item 14c Motor coordination, 

Head oviUme. 

6 Item 14f/ Motor coordination, 

Trunk outline. 


Maladjusted are more successful 
on 


1, Item 7l» Nose present 

2 Item 7f Mouth present. 

3 Item 7e Nostrils Indicated 

4, Item Hmr detail, non¬ 

transparent, 

5, Item 9u Clothing present 

6, Item 9c Clothing entirely 

non-tranapaipnt 

7 Item 10c Finger detail correct 
Two dimensions 

8, Item 10c Hand shown 

9. Item 12c Arms and legs m 

two dimensions 
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These Items aie listed in lahlc 2 It is apparent tliat the numfacr 
of items on which the adjusted differ from the maladjusted is not 
laige. An inspection of these items shows, however, that the adjusted 
tend to be moic successful in those items which involve motor co¬ 
ordination and correct propoitions of the arms and legs to the trunk 
The maladjusted tend to include more detail in tlicir drawings in 
regaid to the parts of the body and clothing 

Goodenough (4, p 63) is of the opinion that drawings charac 
terized by a large amount of detail, but comparatively few ideas 
("verbalist” type) are an indication of psychopathy. Comparatively 
few of the drawings of either the adjusted or maladjusted groups 
were of the "vcibahst” type or of the "individual response” type— 
that IS, diawings containing features which are inexplicnble to anv 
one except the child himself Lesi than a dozen drawings contain¬ 
ing these characteristics were found in each group In general, it is 
difficult to diftcrcntiatc the adjusted from tlie maladjusted by tlicir 
chawings. There was a great amount of overlapping between both 
groups on each item, and it is impossible to diagnose individual 
cases of maladjustment 

Goodenough has suggested that the combinations of pnmitive and 
mature cliaiacteristicti in a single drawing may be evidence of 
psychopathy because of uneven mental development The airange- 
ment of items on the Goodenough scale does not progress evenly 
from the primitive to mature characteristics Bcriien (1, p, 149) 
has selected and paiied from Goodenough’s original data 20 items 
which are similar in then incidence at vaiious year intervals in 
noimal childicn These items arc approximately equal so far as 
being rated primitive or mature If Goodenough’s hypothesis con¬ 
cerning indications of psychopatliy are coirect, normal well-adjusted 
childieii should pass any set of paiied items with approximately 
equal frequency, Psychoiiathic children should exliibit a greater 
difference of success between any two paired items than normal 
children. 

The drawings of the adjusted and maladjusted children of this 
study were analyzed in legard to their per cent of success on the 
items of similar maturity The per cent of success on one of the 
Items in a pair was subtracted from the pei cent of success on the 
other item, giving a difference These results arc listed in Table 3 
An analysis of the results shows that there is a slight tendency for 



156 


JOURNAL or GBNJiTIC PSYCHOLOGY 


TABLE 3 

The Per Cent ok DirrnRTNcB or Success on Paired Iipms oi 
SiMiiAR Maturity 


Items of similar 
maturity 

Per cent 
Adj listed 

diffeiencc 

Mal.idjiisted 

Diffeience 
between 
aclj & innladj “ 

4c and 14c 

15 

2+ 

— 9 

6/? and lla 

1 

1 

0 

(>b <iiid 11<7 

23 

17 

6 

9c and 14/ 

I 

26 

—25 

1 If and 14d 

16 

1 

15 

2 and 7a 

2 

1 

1 

7b .and 7c 

1 

1 

0 

7c and \Sh 

72 

82 

—10 

14/* and ISi* 

11 

6 

5 

16i and \7h 

12 

11 

1 

Totnl 

1S4 

170 



*A minus sign in this column indicntes that the maladjusted group ex- 
hibita a grcatci dilPerenco of success between paired items of similai 
malurliy than the adjusted group. 


the maladjusted to show greater differences on paiicd items of 
similai matuuty than the adjusted children. The sum of the difter- 
ences foi the adjusted group is 154, while for the maladjusted, it 
IS 170. The diftercnce of 16 per cent between the gioups is not 
veiy laige and does not appear to be significant A closer examina¬ 
tion of Table 3 shows that the difteienccs in success that exist 
between the adjusted and maladjusted is 0 oi 1 on four of the 10 
pairs of items. On the lemaining six pans of items, the maladjusted 
group shows a gieater diftercnce of success on thiec pairs than the 
adjusted cliildicn This is reversed in the three other pairs of 
items and the adjusted group shows a gieatei difference in success 
than the maladjusted. 

These results are not in haimony with the hypothesis suggested 
bv Goodenough The maladjusted group does not present a clear cut 
diffcience of success on items of similar maturity from that pie- 
sented by the adjusted group Both groups appear to do equally 
well on these items. 

D Summary amd Conclusions 

The piiiposc of this study was to ascertain whethei the objective 
items of the Goodenough drawing scale differentiated between in- 
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tellectually nounal chilclicn who diftercd iignificniitly in icgard to 
bcliavioi adjustment and who could be considcied as maladjusted 
and adjusted gioups The childien ot both gioups ranged flora 
SIX to 12 vcais in chionological age, with a mean of nine yeais There 
were 409 boys and girls in the adjusted gioup and 330 in the mal¬ 
adjusted group The gioups diflcied significantly from each othei 
in regard to the incidence of beiiavior problems and problem ten¬ 
dency scores as measured by the Haggerty-Olson-Wickraan Tlioir 
scores on the Goodenough drawing scale indicated that tlicie was 
no difteiencc between the means of the adjusted and maladiustcd 
gioups 

An Item analysis of the Goodenough scale indicated that thcie 
were no reliable diflcicnces between the adjusted and maladjusted 
gioups on 36 of the 51 items On the remaining 15 items, the 
maladjusted were more frequently successful on nine, while the ad¬ 
justed were more successful on six items Tlieie was a tendency for 
the maladjusted to include more details m tJicir drawings, while 
the adjusted were slightly better on items which involved motoi co¬ 
ordination and correct propoitions. TJicrc was, liowevcr, a great 
deal of overlapping in the per cent of success on cacli item between 
the two gioups, and it ivas impossible to difteicntiate the adjusted 
from the maladjusted 

A negligible per cent of both the adjusted and maladjusted gioups 
gave those qualitative lesponses which are chaiactciized as “vcibal- 
ist’* and “individual” lesponses 

An analysis of the combination of primitive and matuie charac- 
teiistics found in the drawings was made. This did not reveal 
any substantial difference of success by the adjusted group over the 
maladjusted. 

Tlie gencial conclusion of this study is that the vaiious items of 
tlie Goodenougli scale do not differentiate between intellectually 
noimal groups of school children who show behavior deviations The 
scale fads to differentiate adjusted children fiom maladjusted ones. 
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A COMPARISON OF A GROUP OF NINTH AND TENTH 
GRADE DELINQUENT AND NON-DELINQUENT 
BOYS AND GIRLS ON CERTAIN ATTITUDE 
SCALES^ 

Dcpartmint of Psychology, DePauio Vmvetsily 


Warren C, IMiddicion and Robeht R Wrigh’U 


A Introduc’iion 

This study IS ,iii attempt to toinparc ccitiUii attitudes c\picsscd 
by <i gioup of institutionalized delinquent bovs and giiK with tliosc 
expicsscd by a gro\ip of high school students, whcic both gioups 
aie iijiiiioxunately equated witli respect to such fiictois as age, in¬ 
telligence, and educational status 

Thiee of the Tluiistone, et al, Scales foi the Measincmeni of 
SoiiftI Attilndes (Form A) weie used Attitude towaid the Law, 
Attitude towaid the Reality of God, and Attitude toward the 
Cluiich These paiticulni attitudes weie chosen for study because 
It seemed likely that they might be significantly coiiclated with 
delinquent bcliavioi. It should be noted that, in accordance with 
the usage of tlie tests themselves, a favorable attitude is indicated 
by a high scoie on the law and God scales, and a low score on the 
chinch scale 

The three attitude scales weic admimstcicd to 116 boys in the 
Indiana Boys’ School, Plainfield, Indiana, to 49 girls in the In¬ 
diana Girls’ School, Indianapolis, Indiana, and to 91 boysi and 42 
gills in the Greencastlc, Indiana, High School. All those taking 
the tests were in the 9th oi 10th grades, with the exception of one 
high school graduate in the Indiana Guts' School This numbei 

^Recenecl in the Editorial Office on Noveinhci IS, 1939 

Tluinks aic due the following persons Mi Paul Boston and Mi William 
Bishop, superintendent and principal, i espectivcly, of the Gieencastle, 
Indiana, high school, Mr 0 J Bieidenhaiigh and Mr Coinelios Ahhott, 
psychologist and principal, respectively, of the Indiana Bovs’ School, Plain- 
field, Indians, Miss Mniv Ellen Thraslici and Miss Kenosha Sessions, 
psycholORiat and superintendent, iespccti\eL, of the Indiana Girls’ School, 
Indianapolis, Indiana, Miss Miiiam Ranshing, DePauvv Univeisity, foi 
administering and scoiing the tests for the girls in hntli the Indiana Girls' 
School and the Greeiicastle High School 
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includes, \vitli the exception of a few who invalidated then scores 
on one 01 moie ot the attitude scales, all of the 9tli and lOtli grade 
bovs and gnls in the delinquent schools 

In order to sccinc pertinent infoim.Uion about the subjects undci 
investigation, a personal data sheet, consisting ot 19 items, was used 
The files of the two delinquent institutions furnished Stanforil- 
Binct IQ's and a recoicl of the couit clmigc undci which each de¬ 
linquent had been committed. Teiman G/oup Test scores wcic 
available for all the high sclrool puprls, and Stanfoul-Binct IQ\ 
wcic secured for all but a few of them 

The personal data were divided lorighlv into four more or less 
aibitiaij^ catcgoiles. (n) gencial infouuation, (l>) the relationships 
of the individual with gioups which nic genoially acknowledged to 
build, 03 have as then avowed purpose the building of, chaicicter, 
(c) the economic status of the family; ((i) conditions of home life 
Included under ‘'gcncial infoimation" were such data as class in 
school, IQj age, and place of residence Inchidccl under “relation¬ 
ships with charactci-burlding agencies” weie data pcitaining to 
Scouting, attending a “3'” (theie is no “7” foi cithei boys oi girU 
in the high school group), and dun eh affiliation nnd activity 
The two personal data items whicli indicated in ,\ geneial way 
the economic status of the gioups wcie. {a) ocuipation of the 
father; and (b) home owneiship. The occupations of the fatheis 
were, in general, classifiable into one oi aiiotlrci of the following 
categories: 

P/oPiieloiidl (owner of a store, bank, factory, etc) 

Piofessioiial (physician, lawyer, teacher, etc) 

Maiiai/enal (any directnig positron, public or private) 

Cominetciai (bnyiirg and selling, other than piopiietonal) 

Clcncnl (accoiiiitiiiK, bookkeeping, cashier, etc,) 

Inbot {all fornns, other than agncullnrnl) 

/Iffticutinral (nil foimi) 

Also, it was found necessary to include thiee additional catcgoiics— 
one eacli for those whose fatlicrs tveie on relief, weie ictircd, or 
were deceased The personal data itciiis which gave some insight 
into lionie life weie (a) maiital status of the paicnts, {b) number 
of other children in the family, (c) church relationships of the 
parents; {d) education of the parents. 
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B Results and Discussion 

1. DiiJeiemes in Veisoiuil Data and Altlitudes bctiueen the Delin¬ 
quent and the Non-Delinquent Boys 

A Lompaiison of tlic delinquent and non-dclinqucnt boys icvcals 
tliat the lattcj have a mean IQ approximately six points liighci 
than the foimei, although both means fall well within the range 
wlncii Teiman classilies as aveiage. The delinquents are slightly 
moic homogeneous in intelligence, While most of the non-delinquent 
boys live m a community of less than 5,000 population (over one- 
fourth of tliem actually live on the faim), approximately 70 per 
cent of the delinquent boys come fiom towns having a population 
111 excess of 5,000, and less than lO pci cent come horn the faim 
We aic thus not only measuring the attitude diffefcnccs between 
delinquent and non-dclinqucnt groups, hut also, to some extent, 
between uiban and luial gioups 

As fai as iclationships with clmractcr-bujldmg organizations nrc 
conccincd, appioxiniatcW one-fouith of both gioups of boys arc, 
m have been, Hoy Scouts Ncaily 20 pei cent more delinquents 
claim cluMch mcmbciship than do non-delinqucnts The higli school 
hoys enjoy a slightly bcttci economic status Ten per cent of the 
delinquents have fatlicrs who are on relief, and over 10 pei cent 
lepoit their fathers as deceased, In addition, a largei percentage 
of the fathers of high school boys aie in the higher occupational 
gioups Tlie majority of the fatheis in both gioups, howevei, .ire in 
the manual labor and agiicultvual occupation.il categories. 

Only a third of tlie delinquent boys say that then p.aients own 
tile home in which they live, while slightly nioic than half of the 
non-delinquents lepoiL that then parents aie home owners The 
delinquent boys come from inferior homes in many respects, nearly 
50 pel cent of them me from homes that have been broken by 
separation, divoice, oi death. On the othci liand, only 10 per cent 
of the non-delinquents are from broken homes Moreover, the pai- 
ciits of the higli school boys have a higher educational status than 
those of the delinquents In both gioups the mothers have a 
slightly bcttci education than the fathers 

A majority of both the fatheis and the mothers of the non¬ 
delinquent boys arc churcli members, but, surprising as it may seem, 
neailv twice ,is laige a gioiip of the f.ithcrs of delinquent boys are 
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repoited to attend SiincUy school The mothers of the clcllnque[itb 
attend both church and Sunday school inore legulaily tlum do the 
mothers of the non-delinquents. The delinquenl boys come from 
slightly laigei families and tend to be among the oldei chddicn in 
the family, while the non-dchnquents tend to be among tlie yoiingei 
Tlie medians, means, and SD's of tlic scores of the two gioups 
of boys on the three attitude scales (law, God, church) aie shown 
in Table 1. It will be noted that there is no difteicnce between 

TABLE 1 

Medians, Means, and SD’s an Threk Arnrooc Scales tor a Group of 
Delinquent and a Group or Non-Dclinquent 9th and 10th 
Grade Boys 





Law 



God 



Chinch 


Groups 

N 

Mdn 

Mil 

SD 

Mdji 

Mn 

SD 

Mcln 

Mn 

SD 

Delinquents 

Non- 

U6 

6 90 

6 $8 

.68 

7 40 

7,43 

.98 

3 60 

3 77 

106 

delinquents 

91 

7 00 

(i91 

.73 

7.40 

7+1 

88 

3 50 

3 87 

115 


the mean and median scoies of the two groups with icfcience to 
their attitudes toward the reality of God. Apparently, theic is little, 
or no, lelationship between contact with charactci-budding institu¬ 
tions and belief in God, or between tlie icligious participation of 
tlic parents and such belief. However, there is a difference in favoi 
of the non-delinquent boys both in attitudes towaid the law and 
toward the church The differences between tlic median scoics, and 
the leliabiHty of the difteienccs, aie shown in Tabic 2, Theie arc 80 
chances in 100 that the obtained difference in favor of the high 

TABLE 2 

DiiriRPNcc Beiwfen Median Scouls on Three Atiiiupe Scales, and 
RCMAD lLm OF THE DlFriRLNCG, FOR A GROUP 01' DELINQUENT 
AND A Group of Non-Dflinquene 9 eh and lOnt 
Grade Bovs 



Law 


God 

Church 



M. 

Dtff 

Dilf 

Group 

Diff*’ adtjj 


Dt0 ffdijf ffdi0 

Diff, (rdijf ffdiff 

Delinquents 

Non-delinquents 

.10 ,12 

,83 


10 20 50 


*The difference between the median scores of the two Kioups is piiiUcd 
in the Siirnc row ns the name of the group liaving t)jc moie f-nouilde <tcoic 
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school boys witli respect to their attitude toward the law is a true 
diftciciicc. Perhaps the decided diltciecice between the two groups 
m the size of place of lesidencc is an impoitaiit factor in accounting 
for tins diffcicncc in attitude Smaller communities, where nifoinial 
pnm.uy-gruup social controls are more likely to be cftective, piob- 
ably tend to pioducc and fostci a gicatei respect foi law. The 
supeiior economic status of the non-dclinqucnts might also opeiatc 
to pioducc this (hftciencc in attitude. Convcisely, among the de¬ 
linquent boys, the Liigei piopoUion of bioken homes, and the 
slightly laigei families, would tend to lesult in a lack of parental 
control and guidance, and in the consequent necessity for such chil- 
dien to shift foi themselves. 

Tlicic arc 69 chances m 100 that the obtained ditteicnce m favor 
of the liigh school boys with icspect to their attitude lownul the 
cIiurI) is a true diftcicnco This moio favoiable attitude is re¬ 
flected by the highei pzopoition of chuich membership on the pait 
of then paicnts However on the basis of amount of church par¬ 
ticipation on the part of the paicnts (as leportecl by the two groups 
of boys), one would expect that the delinquents might have a moie 
favoiable attitude tovvaid the chuich, if such activity on the pait 
of patents may be expected to influence the attitudes of their children 

2 Differences tu Person^il Dnin and Attitudes beluieen the Delin¬ 
quent and the I^on-Delinquent Giih 

A compaiison of the delinquent and non-delinqucnt gnls reveals 
that tlicic aie less than ihicc points difteicncc in the mean IQ’s of 
the two gioiips, the delinquents are slightly less intelligent and 
foim a moie homogeneous group. A marked imal-inban division 
IS indicated between the two gioups of gnh Most of the high 
school gills live in a community of less than 5,000 population (ap¬ 
proximately onc-fouith of them actually live on the farm) On the 
otlier hniicl, slightly ovci 60 per cent of the delinquent gnls come 
trom towns having a population in excess of 5,000, and less than 10 
per cent of them come from the faun 

As fai as relationships with character-building agencies aie con¬ 
cerned, appioxiinatcly 15 pci cent of both groups of gnls aic, oi 
h.ive been, Gnl Scouts. Slightly more than half of both gioups 
claim clunch membership, approximately an equal pioportion at- 
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tend Sunday school legulnrly, but almost twice as laige a pcicentage 
of the non-delinquents attend chinch rcgulaily 

The high school girls enjoy a bcttei economic status. None of 
the non-delmquents, but 10 per cent of the delinquents have fatlicrs 
on relief Also, a laigci pioportion of the fathcis of non-delinquents 
aic to be found in the upper occupational categoiies Less than 
one-tbird of tlic delinquent girls say tliat then parents own iheir 
homes, while 40 per cent of the non-deliiiqucnts lepoit that their 
parents aie liomc owners. Over one-thiid of the delinquent girls 
aic fioin broken homes. In contrasty only about 10 per cent of the 
higli school gills come fiom homes that have been disiuptcd by 
divoice, separation, or tlic death of a parent, The parents of the 
jioji-delijiqucnts have a better .average education tlian those of the 
delinquents In both groups of gnU the motheis have a slight 
educational advantage over the fatheis, although this is not maikcd 
in the case of the non-deiinquents. 

Half again as large a peicentagc of the fathers of the non-dehn- 
quent gills are chuich members, but a slightly Inigcr peicentagc of 
the fathers of the delinquents arc icportcd to attend Sunday school 
and diuich icgulaily, Appioximatcly an equal pciccntage of the 
mothers of both gioups of girls arc cliurch members, but twice as 
large a piopoition of the mothers of the delinquents are icpoited to 
be icgular attendants, at both Sunday school and chinch The liigh 
scliool girls come from smaller families, and tend, on the aveiage, to 
be slightly older than most of their biothcis and sislcis On tlie 
other hand, the delinquents tend to be slightly oldei than most of 
tlicir brotlicjs, and shgiitly yonngei than most of then sisteis 
The means, medians, and SD's of the scores of the two gioups 
of girls on the thiee attitude scales aic shown in Table 3 It will be 

TADLU 3 

MrnuNS, Mbans, and SD'a on TiiREr ATrnunc Scali'S ior. a Groui* of 
DbllNQUENl AND A GrOUF OF NoN-DeI INQUFNl 9111 AND 10X11 
Grade Giri 8 

Law Ciod Cluucli 

Groups N Mdn Mn SD Mdn Mn SD Mdn Mn SD 

lidiiiqucnts « 7 20 7,12 85 840 8 39 39 2 30 2 42 78 

Non- 

delSnqucnta 42 6+0 6 62 1 09 5 90 6 19 1 59 3 20 5 93 1 18 
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noted th.it the delinquents hnve .1 moie t.ivoiAble scoie on ull thiee 
attitude scale?. The difteiences between the median semes and tUe 
reliability of the diftcicnccs, aie shown in Tabic 4 On all thice 

TABLE 4 

Diin-RPNci BtrvvrrN Midian Scorfs on Tiiri r AnirUDE ScAirs, and 
Rlliadilii Y or thf Diitfri nci, for a Group or Dir inqui ni 
AND A Group or Non-Dfiinqufni 9in and tOni 
Grade Girts 



Law 



God 

Chinch 








r>iff 

Group 

0,jj * iXchff 

adtjf 


ffdijj udiff 

Diff udijf 

<rdlff 

Delinquent? 

Non-delinqiieiUs 

80 36 

3 08 

250 

55 7 14 

90 27 

3 33 


cIifToicnce liclwceii the median sroios of the two groups is printed 
ill the snmc low ns the name of the gioiip hnviiig the nunc invornlilc scoic 


scales thcic aic 100 chances in 100 that the obtained diffcicnces rig 
tiuc diffcicnccs It must be admitted that these icsults aic contiaiy 
to what one would expect. The authois ofter no explanation, in¬ 
asmuch as the genesis of attitudes is so complex that ft eludes exact 
.analysis 

3. Diffcieiue^ in the Posoiinl Data /i/id Altitudes between the De¬ 
linquent Boys and Giils 

A coinpniisoii of the cleliiiquenl boys and giils leveals that tbcie 
la le^a than five points difteicnce in favoi of the boys in the mean 
IQh of tile two gioiips A somewhat largei percentage of the boys 
come fiom laige cities, while well ovei half of both gioiips come 
fioin communities having a population in excess of 5,000 As far as 
iclatlonships with cliaiactci-building agencies aie conccinecl, the boys 
appeal to have the advantage. Appioximately onc-foiiitli of the boj's 
.lie, 01 have been, Scouts, wheieas only slightly more th.ui one sixtli 
of the gills have paiticipatcd in Scouting. Moie hoys than giiK 
claim church inembciship, they rcpoit that they attend chinch moie 
often than the girls, but go to Sunday school less regularlv 

Tlic economic status of the two gioups is about the same Ap- 
proMinatcly 10 pei cent of the fathers of both groups nie on relief 
Slightly moie than 10 per cent of the fatheis of the boys are de¬ 
ceased, all the gills' f.atlieis are living Only about 5 per cent of 
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the f/ithcjs of both groups are in the upper occupational categories, 
Ovei half of the fathers of hotli sexes aie classified in the manual 
labor and agriciiltiii.il occupational gioups, with twice as large a 
peicentage of the giils’ fathers living on faims About one-third of 
both groups, report that tlicir paicnts own their homes. Approxi¬ 
mately 50 per cent of the boys’ paients, and 65 pei cent of the girls’ 
p.ircnts, arc living together Hoxvcvei, a much laiger pciccntage 
of the bioken homes among the delinquent girls is caused by 
sepaiation and divoicc than is the case among the boys In general, 
the parents of the boys have a better education 

With respect to the church lelationships of the paients of the 
two groups, tlic fathers of the boys are jcpojted to be cbuicb mem¬ 
bers more frequently than aie the guU’ fathers, and they attend 
Sunday school and church moic icguhuly Hoxvcvei, as foi the 
gills, tlicij motbeis hold cliuich mcmbciship moic frequently than 
do the motheis of the boys, and they, too, attend Sunday school and 
church more icgulaily. Tlie girls conic fiom Lugei families than 
do the boys, tliey tend to be oldei than many of their brothers, and 
younger than most of their sisters, occupying a position in the family 
slightly oldci than the middle child The boys, on the othei hand, 
tend to be oldei than a majoiity of both then biothers .mil tlicir 
sisters 

One of the most significant iox difioienccs among the (felinqucnts 
IS to be found in the classification of then oAenses. Some difficultv 
in determining classification was encountcied. because, according 
to the Indiana law, the only chaige under which a child may be com¬ 
mitted to a state institution is "delinquency ’* Some judges, especially 
those presiding over juvenile couits m laige cities, follow this law 
very strictly. Othei judges, however, include the cliaige iindei 
which the defendant would have been tiicd had he been an adult 
Approximately one-thud of each delinquent gioup is unclassifiable 
because the court charge is simply ‘‘delinquency’’ The lem.under 
may be classified under four general/"heads. 

Cffeiiscs d^diiisl fiofieiiy (steafing, petty larceny, etc,) 

Offetisci aiiaiiist the person (robbery, .assault, etc ) 

Offenses of sex unlute (rape, colmbitation, etc) 

Offenses against social tegutaiions (truancy, intoxication, run- 
Ing away from home, etc ) 

Sixty per cent of the boys are ch.aigecl with offenses against prop- 
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erty, about two pei cent with offenses against tlic person, less tlian 
one per cent (one case) with an offense of a sex nature, and less 
than five per cent with offenses against social regulations On the 
other Iiancl, le^s than 10 pci cent of the girls are charged •with 
offenses against piopcity, pone with offenses against the poison, 20 
per cent with offenses of a sexual nature, and neariv 40 per cent 
with offenses against social rcgulationsi 

The means, medians, and SD's of tlic scoies of the two gioups of 
delinquent hoys and gnU on the tluce attitude scales aic shown tn 
Table 5 It will be noted tli.it in each scale the girls liave a rnoic 

TABLE 5 


Midians, MrANs, and SD’s on Tiirlf A’niTUDE Scalls loa a Group ot 



Delinquent 9th 

AND 

IOtU 

Grade Boys 

AND 

Girls 





Law 



God 


Cluircti 


Groups 

N 

Mdii 

Mn 

SO 

Mdn 

Mn 

SD 

Mdn Mn 

SD 

Bovs 


6 90 

6 88 

68 

7 40 

7 43 

.98 

3 60 3 77 

106 

Gills 

■cl 

7 20 

7.12 

86 

8 40 

8 39 

89 

2 30 2 42 

.78 

favoiable 

attitude 

than 

the 

boys 

The 

diffeiences between 

the 


median scoics, and the icliability of the differences, aie shown in 
Table 6 Tlicrc are 96 chances in 100 tliat the obt.iined diffeiencc 

TABLE 6 

PirrGRBNCP Betsviien Median Sc-oris on Tkreb AmruDB Scales, and 
R cLiAniLiTV or THE DirrERCNCE, roR A Group of Delinquent 
9th and IOtii Grade Boys and Gnus 



Low 


God 


Church 


Di!f 



Diff 

Diff 

Gioiip 

Dljf * adlff ffdiff 

Diff 

adijf 

adiff 

Diff adtff adijj 


30 17 176 

100 

20 

S 00 

1 30 +13 10 


’*Tlie diffeience between the medinn scoies of the two ffunips is punted 
in tlic same rovv as the name of the group having the moic favoinhle stoic 


in favoi of the (leliiiqiicnt giils with lespcct to attitude toward law 
IS a true diftcience There aic 100 chances in 100 that tlie obtained 
diffcience in favor of tlic girls in then attitudes towaid God and 
towaid the church are true differences 
The sex diffeicnce m attitude towaid law mav piohably be ex¬ 
plained by the fact that the gnls aic, foi the most part, committed 
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toi (lificient U'pefe of ciimes than aic the bovti The boys aie 
Jjaigcd ^Vlth offcjises popeitv, wltne legal leguJatioji has 

ahvaj's been sliong The giils, on the othci liniul, are chaiged with 
oftcnscs against sotjal regniations ajid ofrenses of a sex natxiie— 
uinies of cl moic stJiotly nioial ch.uactci Moieoyei, the giils arc 
more hlcely to Lome fjom Jioincs which Jiave been broken by separa¬ 
tion 01 (hvoice, a ciiLumstance which is usually accompanied by emo¬ 
tional tension in tlic Jioinc The delinquencies of the gnls are per¬ 
haps not related to then attitude towaid the law, but lather to 
a disojgajii7cd home life 

4. Dtjfei dices ui the Peisoiial DaUi and Attilndes between the Non- 
Delmquent Boys (ind Girls 

A coinpaiison of the nan-delinqueiit bo 5 s and gnls reveals that 
there is a difference of eight points in the mean IQ in favoi of the 
boya; the gnls form a slightly rnoic homogeneous group About 
15 pci cent of the gnls are Scouts, as compared with 25 pci cent 
of the boys More boys than girls come from tlie farm. About 50 
pci cent of the boys, and 60 per cent of the gnls, belong to some 
cliuicli, although twice as large a percentage of girls report that they 
attend Sunday school and church regularly. The bovs seem to have 
a slightly superior economic status, with a larger percentage of their 
fathers in the liighcr occupational categories Fewer bo^-s than 
giih have fathers engaged in manual labor, but a slightly laigci 
pciccntnge have fathers who aie faimeis. The marital status of 
the parents of both high school groups is practically the same, with 
90 pel cent of the parents living together 

Somewhat less than 50 per cent of tlic fathers in both groups aie 
chinch niembeis, about 10 pei cent are reported to attend Sunday 
scJiool reguLuIv Appioximatelj 65 pei cent of the mothers, of 
both gioiips me chuidi membcis, but one-third more of the girls’ 
mothers attend SuiKl.Ty school and chutcli regularly. The girls tend 
to come from laigci families than the bovs, and to have fewci older 
In others and sisters 

The means, medians, and SD’s of the scores of the high school 
groups Oil the tliice attitude scales aic shown in Table 7. It will be 
noted that the girls have a more favorable attitude toward the 
chuich, while the boys are more favorable towaid belief in God and 
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TABLE 7 

MiidiaNs, Means, and SD's on Tiiiitr ArriTUDi! Scales ior a Groui* oi 
Non-Di!linqupnt 9in and lOin Grade Boys and Girls 


Gioiips 

N 

Mcln 

Lnw 

Mn 

SO 

Mdn 

God 

Mn 

SD 

Mdn 

Cluiicli 

Mn 

SD 

Boys 

91 

7 00 

6 91 

73 

7 40 

7 41 

8S 

3 50 

3 87 

1 15 

Gals 

42 

6 40 

6 62 

1,09 

5 90 

6 19 

1 59 

3 20 

5 93 

1 18 


TABLE 8 

Diifertncc Behyein Median Scores on TiiRFf Attitude Scales, and 
Riliaqii ity of the Diiflrlncl, for a Group or NoN-DLiiNOurNr 
9 th and 10th Grarf Boys and Girls 




Law 


God 


Church 



Dili 



Dijf 

Dilf 

Group 

Diff* 

ffdi(f edif! 

Diff 

adiff 

ffdiff 

Diff trdiff udiff 

Bovs 

Girls 

60 

23 2 61 

1 50 

33 

4 55 

30 22 1,36 


*Thc clifferGncc between tlie mctlinn sooics of the two gioujis is punted 
in the same row as the name of the eroiip having the more favorable score 


rc'spcct for law. The cliftcrenccs between the median scoics, and 
the icllabllity of the diftcicnces, nre shown in Table 8 Theic aic 
91 chances m 100 that the obtained diftercnce m favoi of the gills 
with respect to iheir attitude toward the cliiiich is a tiue difFcience 
The more favorable attitude towaid the chinch on the p.irt of 
the girls IS reflected in the much higher peicentagc of giils who lepoit 
regular Sunday school and cluiich attendance Theie aie 100 chances 
m 100 that the obtained diffeicnce m favor of the boys with icspect 
to theii attitude towaid the icalitv of God is a tiue diffcicncc 
Thcic aie 99 5 chances in 100 that the obtained difteicnce on atti¬ 
tude towaid law in favor of the boys is a true diftciencc 

C Summary 

The lesults of this stiidv may be summarized as follows (all 
conclusions arc tentative and apply' only to the institutions in which 
the investigation was made) 

1. High school bovs .irc moic favorable in theii attitudes toivard 
tile law and tlie church than aic delinquent boys, theie is no dif- 
fcicncc in then attitude towaid the icalitv of God 
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2 Delinquent giils aic more favorable in then attitudes toward 
law, icalitv of God, and the cluncli than arc high school giils 

3. Delinquent giils aie moie favoiable in tiieir attitudes towaid 
law, reality of God, and tfie church tlian aie delinquent boys. 

4 High school bovs aic moic favoiable than high school girls 
in tlieii attitudes towaid law and lealifcy of God, but are less favor¬ 
able toward tlie clunch 

5 The scores of liigh school giils vaiy moie fiom the cential 
tendency than do tlic scoies of delinquent girls with respect to all 
tliiec attitude scales The scores of Ingh school boys vaiy moie 
fiotii the cential teiuleiicv than do tlie scotes of delinquent boj’s with 
lespcct to tlicir attitudes toward law and the ciiuich, delinquent 
boys aie moic variable in then attitudes toward reality of God 

6 The sex diherciice in attitude towaid the law is in favor 
of the boj's in tlie non-dclinquent giorip, it is laigei and more reliable 
than the sex dilfcieiice in the delinquent gioup, where the diffetenie 
IS in feUoi of the giils The sex difleicnce in attitude tow.iid the 
reality of God is jn favoi of the boys jn tlic non-delinquent gioup, 
It is larger than the sex ditterence in favor of the giils in the delin¬ 
quent group In both gioups these attitude differences aie reliable 
The sex difference in attitude toward the church is in favor of the 
delinquent girls, it is laigcr and moie reliable than the sex diffeieiice 
in favor of the girls in the non-delinquent group 

Depaitment of Psychology 
DePatm Umvemiy 
Gteencasile, buliaim 



The Journal of Genetic Psychology, 1941, 68, 151-159 


COMPARISON OF STANFORD-BINET AND KENT 
ORAL EMERGENCY SCORES-* 

Rhode Island State Depaitmcnt of Social JPilfatc 


Helena P Hogan 


We Imve been using the Kent Oml Emet gcncy Test (3) for tliree 
years and in this period of time have given seveial hundicd of these 
tests We prefer this test for thiee distinct leasons We find it a 
very good test with which to begin oui testing pioceduie, pai- 
ticulaily with adults wiio sometimes approach the examination with 
appichcnsion Due to the fact that the test can be admimsteicd 
quite infoimally and in a conveisational manner, it is an excellent 
vehicle for the beginning of an examination Secondly, we find 
the qualitative responses quite ns intciesling ns the quantitative 
scoies, paiticulaily with illitciate and foreign-born individuals In 
tile third place, the test has piovcd to be a good supplementary test, 
paiticulaily when the testing period is limited and there is time for 
but one biicf test in addition to the Stanford-Binct or other test of 
geneial intelligence being used 

Oui present study was undertaken foi two reasons. We had long 
observed tliat siibnoimal individuals tended to make a higher lating 
on the Kent 0>al than they did on the Stanford-lhnet We wcic 
also intciested in coinpaiing oui lesults with those obtained bv 
Elwood, Buichaid and Teagarden (2), a study hcicafter lefcned 
to as the Pittsbuigh stud}’ Tliese wiiters found suipiisingly high 
correlations between results on the Kent and the Stanfoid-Binet in 
325 cases They also found that discrepancies between the Kent 
and Binct scoics weie peili.ips occiuring moie ficqiicntlv in psy¬ 
chotic cases and in cases of hehavioi disoideis, and suggested fuithei 
study on this point We decided to Carry on a somewllat similar 
investigation using the 1937 icvision of the Stanford-Binet (5) It 
will be noted that the oldei levision of tile Binet was used in tlie 
Pittsbuigh study As the Kent test is used almost loutincly by us, 
we selected about 300 cases duiing 1937. Of tliis group 50 had 

^Accepted foi piililication by Leonard Carmichael of the Editorial Board, 
and received in the Editoiial Olhee on Novembei 16, 1939 
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been given I'ouii M, and the icmauuki, Foim L of the l^inct. The 
ICcnC test -was given by foni diftcrein cXiinnncis Oui subjects ’weic 
individuals coming imdei the juiisdiction of the State Department 


of Public Welfaie and aie classified as in Tabic 1 

table 1 

Nef,'lcc(ed and depcJuleiit clnldreii 

r>6 

Institution a IizpcI fccldcmindcd 

49 

Institiiuonalived delinquent bnjs 

42 

Institiitionnlivcd delinquent puls 

21 

Prisoners 

45 

Hospital clinics 

32 

Hospitals 

23 

Probation 

6 

Otliers 

2 


Total 286 


Rpsiilts on 286 individuals are included in the study although 
300 cases weio oiiginallv set aside foi use, The reduction in the 
number of cases is due to the tact that in sonic instances, when the 
Kent test vas rcscoicd accoiding lo the Pittsburgh norms (4), the 
score fell cithci above oi below the noims and consequently could 
not be used for statistical puipost's Oiu subjects aie divided ac¬ 
coiding to age and sex as given in Table 2 


TABLE 2 


Undci 

IS 

years 15 yetns and over 

Total 

Male 

90 

80 


Female 

37 

79 

116 

Out niimeiical boundaries 

aie indicated in Table 3 




TABLE 3 


C/i lange 


4 yeais, 11 months to 72 years 

Scanford'Binet MA range 


3 years, 9 months to 20 yenis, 

4 months 

Stanford-Bifiet !(} rfUige 


30 to 136 


Kent il/ i range 


S years, 1 month to IS years. 

1 month 


It 11 , intcicsting to note that of all the individuals tested, only one 
having a Ilinct mental age of over 14 vears ^icoied above the Kent 
norms, and consequently could not be given a more definite Kent 
MA than that of "over 15-1.” Similaily, the Pittsbuigh investiga- 
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tois (2) foiiiitl tli.it not one of then subjects ivith ,i Biiiet mcnt.il 
age of ovei 14 ye.ais w.is pen.ilized by sconng .ibove tlie Kent norms 

Tlie t.ibiil.ition of oiii lin.il results iiulic.itcs tb.it 286 individuals 
,iie being consicleied, 45 of whom had the Foini M of the Revised 
Staiifoid-Ilinet aiul 241, Foim L Si'^tv-foui weic tested on 
the Lowci, or Sc.ile I, of the Kent, 27 on the Middle, oi Scale 
II, foul on the Upper, or Scale III, 72 on Scales I and 11, 40 on 
Sc.ilcs I, II .ind III, 78 on Scales II and HI and one on Scales I 
and III In all, then 177 were given Scale I, 217 wcic gnen 
Scale II, and 123 were given Sc.ale III In some instances, where 
.an individual bad oiiginnlly been given two oi moie scales, it was 
possible to use the icsiilt of hut one scale ,is the score on the other 
scales weie too high or low for the icvised norms It is cus- 
tomaiy for us to give at least two scales .uicl in clinic.il piacticc 
whcic moic than one scale is given, wc use the avciage of two scale 
levels in lepoitmg om results For present statistical piiipobos, we 
h,ivc used the Pittsburgh scoring Iccluiifiue (4) Kent /O’s weie 
used only foi the picscnt study, as wc find no piuticuUi advantage 
in using them in our clinical woik, wlicie wc picfei n moie gcneinl 
Kent mental age inling 

It might be well to point out that oui subjects represent a some¬ 
what selected gioup, chosen by us in the oidci of testing dining 
one real and not selected on the basis of age, IQ racing, sev, oi 
institution Howevci, mo^t of the cases coming to oui attention 
aie individuals who have not been .ible to fit into society Tlieic 
aie some exceptions to tlris, of couisc, largely m oui gioup of 
neglected .ind dependent children Even heie, however, wc find 
that tlie aveiage IQ for the p.nst few ye.iis has been somewhat 
below noimal {in 1937 the aveiagc IQ foi 124 cases was 82 3), and 
many of tlicsc thildien '•cem unable to adjust in fostei homes and 
aie “retuin” cases when tested m the institution. The inajoiitv of 
QUi subjects me delinquent boys and gnls, adult offcndeis, and insti¬ 
tutionalized feebleminded Not moic than 25 per cent of the gioup 
might be called noimal or well-adjusted individuals 

We are repoiting in Tabic 4 oui coiielations between IQ'^ on 
the vaiioiis Kent sc.alcs, and between Kent IQ\ and Rmct 70’s. 
We arc ie]initing no coiielation between Scale I and Scale III 
as wc had only one case in tins gioiijr 

In compaiing the v.uiuus Kent scales we find about the s.imc high 
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'I'ABLE 4 

Pjiopua Momini CoRRirAnoNS Beivvlin IQ'% on Klni and 

SlANFOKD.BlNH 


Tests 

Number of cases 

Peaison r 

PF 

Kent Low and Bjiret 

177 

n 

015 

Kent Middle nnd Biiiet 

217 

69 


Kent Upper and Binct 

123 

69 


Kent Low and Kent Middle 

72 

96 


Kent Middle and Kent Upper 78 

S4 

■li 


coiielations, but oui conebitions are consrdeiably lower than tliose 
icpoitcd by Ehvood, Buicbaid, .md Tcagaidcri where the Binct 
test has been coinpaicd with tlie Kent. The discrepancies mav be 
due partly to the fact that the last Teiman revision is undoubtedly 
a more accurate mc.rsiiiing instiiuneiit than die picvious revision 
of the Binct and does not tend to favor the feebleminded, as we 
believe the Kent test docs, and as the older Binet test is thought 
to have done in some cases This is merely an opinion, but at any 
rate, two difteiciit Binets have been used, and the resulting ratings 
aic not strictly compaiable 


TAlJLrS s 

Deviation in Months or Kint MA\ from Binfi M/1\ 


Kent Lest Phan Dniel 
Months 

77-92 76 71 e? (7+ 60 S6 52 +8 44 40 J6 32 28 

24 20 

16 12 

8 

t- 

l-ovv Scale Number = 50 



1 

1 1 3 

2 

6 

3 3 

12 

18 

1 1 1 
Middle Scale Nimibei = 103 

1 

4 

1 1 

2 8 7 

13 

9 

7 13 

18 

16 

1 2 
Uppei Scale Number = 74 

1 

1 

1 3 4 

5 4 8 

7 

8 

4 18 

2 

5 

Keyii Moi 

1 TJi/171 

Biiii'l 






Same 4 8 12 16 20 

24 

28 

32 36 

40 44 

48 

52 

56 

60 

64 

9 23 20 IS 12 21 
Low Scale Number = 127 

4 

12 

4 2 

1 



1 



10 24 16 20 9 11 

Middle Scale Number = 114 

6 

6 

4 2 

1 1 

2 


1 


1 


5 n 10 4 7 ^ 4 1 

Upper Scale Numljer =49 


3 1 1 
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Tlie dcviiUion in months of nil Kent mental ages fiom Binet 
mental age is indicated in Table 5. 

A study of Table 5 indicates a wide deviation of Kent mental 
age above and below the coiiesponding Stanfoid-Binct mental age 
To be moic specific, we find that 58 pci cent of the 177 eases on 
the Kent Loiuer Scale fall 12 months above to 12 months below 
the coiiesponding Stanfoid-Binet mental age On the Kent lilr/UUe 
Scale, 54 pei cent of our 217 cases fall 12 months above to 12 
months below the Stanfoid-Binct mental age, wlule on the Kent 
Vppci Scale, 54 pel cent of oiir 123 cases fall 16 months ahoMi to 
16 months below the Stanfoid-Binet mental age WIiilc, however, 
we find mnie th.in one half of oui cases within icasonahlc limits 
of deviation, wc obseivc some wide diveigcncics both above and below 
the Binet Fuither analysis of these cases yields the following in- 
foimation Fifty cases aic icpoiicd wheic the Kent mental age is 
at least 20 months below the St.mfoid-Binct mental age and 44 
cases appear whcic the Kent mental age k at least 20 montlis above 
the Stanfoid-BincL mental age A most significant fact was appnieiu 
upon fuitht'i study of these cases showing such wide differences Of 
tile 44 cases wheie the Kent mental age was at least 20 months 
moie than the Stanfoid-Binct mental age, 40 out of the 44 had IQ's 
of 70 01 less and the other four cases had IQ’s of 76, 78, 102, and 
110 icspcctivelv. Of the 50 cases where the Kent was at least 20 
months less than the Stanfoicl-Bmct mental age, not one case could 
be classified as feebleminded This ratlici clear-cut pictuie showed 
a good-sized gioup of feebleminded individuals making a much 
higher scoie on the Kent than on the Binct and another giniip, niiule 
up cliicfly of "pioblcm” cases, none of whom had an 10 below 70, 
getting a lowei lating on the Kent than on the Stanfoid-Binet, more 
or less substantiating our belief that feebleminded individuals tend 
to make a highei lating on tlie Kent tlian on tlie Stanfoid-Binct, 
and suggesting, at least, that mal-adj listed though not feebleminded 
individuals tend to rate lower, as the Piltsbuigli woikeis had 
observed 

On the basis of the Binct IQ we divided all scoics into two groups, 
those with IQ's of 70 or below and those with IQ's above 70, We 
then found the avciage difteience between mental ages on the Kent 
and on the Binet foi encli of tlie thice Kent ''calcs In each instance 
the sub-noimal gioiip made an avciage scote above then Binet men- 
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tal ape, and the pioiip with IQ’s above 70 scored below tlieir Binet 
mental ape Table 6 will illustiate this point more specilically 


TABLE 6 

Avlraoe DcviAriON in Months or Kint HI/1's from Binet MA’a tor Each 

Kent Scaif 



Numbei of 
cases 

Kent meiitnl nge 
Average deviation 

Lo’ivcr Sciile 



Binet /(7 70 and under 

II2 

13 15 

Binct IQ over 70 

67 

—2-19 

middle Scale 



Binct IQ 70 and iindei 

S8 

14 9 

Bjuct IQ over 70 

129 

—12 45 

Upper Scale 

Binet IQ 70 and under 

28 

15 1+ 

Binet IQ over 70 

93 

—15 57 


In each of the three scales it will be obseivcd that the feeblc- 
minclcd consistently make a higlicr latmg on the Kent scale than 
do individuals witli 70’s above 70 This differs from tlie results 
icpoited in the Pittsbuigh study, but our findings arc not really at 
odds. Let us considei the results of the two studies. While the 
Pittsbuigh workers (2) found that psychotic oi state hospital pa¬ 
tients tended to obtain much higher ratings on the Kent than they 
did on die Biiict, we have found time the feebleminded tend to late 
much higher on the Kent However, we have not tested many 
psychotic cases and we do not know just how many feebleminded 
individuals wcic tested by tlie Pittsbuigh workers, so these gioiips 
arc really not compaiable, even though sliowmg similai psvclio- 
metiic pjctuics It would ccitainly be interesting to know if the 
same situation might exist wcic the Pittsburgli cases divided on tJie 
the basis of sub-noimal and above 70 IQ rating We do not know 
wily psychotics do so well on the Kent test but perhaps u is foi 
the same icasoii that they tend to make a better rating on tlie 
Stanford-Binct vocabulaiv test than on the entire Stanfoid-Binct 
scale. As far as the feeble-minded aie conceined, we feel that this 
test contains many items of an acquired loutine natuic which aie 
apparently easy for sub-normal individuals 

The second point suggested by Elwood, Buichnid, and Teagaiden 
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(2) AAas that the inajoiit)’ of ilieii subjects who i.Ucd mateiially 
lowci on the Kent than on the Binct weic Psychological Clinic cases 
lefeiicd foi belmvioi disoidcis winch could not be explained on the 
basis of intdligence alone In our study we have found that indi¬ 
viduals ttho have IQ’s of above 70 consistent!}' make a lower score 
on the Kent scale than they do on the Staiifoid-Bmct, anti the 
majoiit}’ of tlicse individuals might be classified as behavior pioblcms, 
using this categoi)’’ in its veiy bioadest sense, and have manifested 
anti-social behavior which is not explainable solely on the basis of 
intelligence An inteicsting fact here is that the Pittsburgh wosk- 
eis saw as signi/icant the personality oi bchavioi tiaits while we 
wcic led to sticss tlie intellectual factors, but tlicsc two different 
categuiies do not seem nuitiiallv exclusive on fuuhci analj’sis of oiii 
cases, Peihaps this ^\ould hold tiue also in tlie Pittslniigh study. 

It might be well to discuss buefly some of the individuals who 
deviated so widely on the Kent above and below the Binct. As 
already pointed out, 40 out of the 44 who had Kent mental ages 
at least 20 months above the Binet mental age had 7(?’s below 70, 
and most of them M'eie alieady committed to institutions foi the 
feebleminded Of the foiii whose IQ's weie above 70, one with 
an IQ of 110 was showing some personality clmnges and some 
schizoid tiaits The mother of anothei was confined in a state 
hospital, A thud liad suficicd fiom poliomyelitis, mid the foiiitli 
was a dependent child and little was known about the backgioimd 
or history Thcie is little indication heie for assuming that psy- 
chotics tend to late highei on the Kent, hut, of comsc, oui numbci 
of psychotics was vciy limited Of the gioup of 50 whose Kent 
mental .igc was at least 20 months below the Binet mental age, a 
few liad been classified as psychopathic personalities, one had foi- 
meily been committed to a state hospital, two, a biothci and sistci, 
had ,x mothci in a state liospital, and scvcial among the group weie 
unmaiiicd mothcis. Otlicis wcic delinquents and w.iyward, oi weie 
scivmg bcntcnces foi vaiious t)’pes of ciime sucli as stealing, aison, 
neglect of childicn, .ind ciuelty to animals The individual showing 
the gieatest minus deviation rvas chaigcd with exhibitionism. In 
tins gioiip were six pcisons who did not seem to fit in with the 
gioup, Thiee of llicm ivcie childien suftciing fiom tuberculosis, 
two were dependent childien and one was an adult who had had 
poliomyelitis The majority of this group, theieforc, appeal to be 
classifiable as “bchavioi problems.” 
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A moie lecciit stiidv tli.iii that of the Pitt^biiigh woikeis is le- 
poited hv Benton (1), with icsiilts quite consistent with oiii find¬ 
ings, Fiftv-fivc chihlicn ucie used as subjects and both foims of 
the Teiman-Mcirill icvision of the Binet weie administcicd, but 
only one form to each subject Benton states* 

With children of low intelligence, the Kent scoics lun some¬ 
what highei than ihe Biiict scores In the case of a gioup, the 
average intelligence of which is noimal, the mean scores on 
both tests aic almost identical In the case of chilthen of high 
average or siiperioi iritelligeiice, the Kent scores generally lun 
somewhat lowei than the Binet scoiCs 

Om coriclations between the Rmet and Kent /(?’a are quite simi- 
lju to Benton's the latter icpoiting an r of 84. We hnve, however, 
a much widei laiigc of CA's, and /Q’s, clue to the fact that 
wc used manj' moic subjectb than Benton did and included adults 
in oui gioup. Piobably for the same loason, we found a gieatci 
avciagc diftcicnce in IQ rating on the two scales Benton lepoits 
that in 67 per cent of hia cases this difteience, disiegarding signs, is 
9 IQ points 01 less, while we found that the nveiage difference in 
mental ago for each of the thiee scales was 17 months, 27 months, 
and 32 months respectively The average IQ of Benton's group 
was withm normal limits and he discussed liis findings in total Kent 
IQ ratings, while we did not have a normal gioup and we discussed 
om findings in terms of both MJ and IQ ratings on the Kent scales, 
and have analyzed our findings bcpaiately for each of the three 
Kent scales Incidentally, Benton found no greater average diftei- 
ence in Kent and Binet IQ’s foi children showing psydiiatiic symp¬ 
tomatology than for the supposedly normal group 

In conclusion, wc may say tliat wc aic of the opinion that tlie 
Kent Oral test corielates well with the 1937 levision of the Stanfoid- 
Bmct, and appears suitable foi use with both adults and with chil¬ 
dren. It is quaUtativcly intciesting, useful m cstciblishing rapport, 
and is an easy test to administci fiom the point of view of both the 
ex.miiner and the subject It is bettei as a supplcmcntaiy test and 
oidmniily should not be used alone, paiticulaily since om study 
shows that feebleminded individiials tend to make too high a rating 
on tins test, probably due to the natuie of the test, and that indi¬ 
viduals who are at odds with society tend to make too low a lating 
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as compaicd with then limet mental age Suilc oiu distiibution of 
eases w.is not noimal we cannot sav how normal individunls of 
aveiagc Jiitelligcnce would compare in results on the two tests. We 
have not been able to find a distinction between the peitoimance of 
psychotics and the pcifoimaiice of “hehavior problems,” due to the 
scarcity of ps 3 ’chotic subjects in our gioup We agree in one case 
with the findings reported hy EKvood, Rinchard, and Teagarden 
(2), but oui results arc not really comparable in the other case, clue 
to the fact that oui gioup was made up hugely of feebleminded 
individuals, while psychotics stood out in thcii gioup Wc are also 
in agiecnient with Benton's icsults (1) iiisofai as om rinding«. may 
be fniily compaied It would be advisable, and no doubt woith 
while, to do fuitlier woilc with the Kent test, using individuals in 
state hospitals as subjects and also to obtain latings on nniiual 
gioups. It might aUo be advisable to analyze lesponsc’s to each 
question, as the author hcisclf suggests (3), in oidci that the 
diagnostic value of each item might be learned 
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AFTERNOON SLEEP IN A GROUP OF NURSERY- 
SCHOOL CHILDREN-"' 

The Menill-Pnhrici School 


Ruth J. Dales 


A Introduciion 

Investigations of the sleep of young cliildicn began in 1925 with 
a study by Flemming (5), the material foi whith was rccoids 
kept by parents. Foster, Goodenough, and Anderson (6) obtained 
infoimalion in tlic same wav. Both studies leported a lugiroi amount 
of afternoon sleep than is shown by studies of actual sleeping 
situations 

Studies of the duration of sleep in tlie nuiseiv school, for the 
gioup as a whole, have been repoitcd by Chant and Blatz (3), Boyn¬ 
ton and Goodenough (2), Slicunan (12), Staples (13), and Beck¬ 
man (1), in the order named The first icpoited study involving 
a longci period of time and showing age groups was that of Rey¬ 
nolds and Mallav (10), which, however, based its findings entirely 
on afternoon sleep during summci sessions Cliant and Blatz, Staples, 
and Erwin (+) have studied seasonal variations in the duration of 
sleep The question of whether children sleep moie on certain 
days of the week than on otheis has been studied bv Chant and 
Blatz and by Scott (11) The effect upon sleep of the nurnbei of 
childicn sleeping in the loom lias been studied by Chant and Blatz 
and by Reynolds and Mallay 

Tile present study of the quantitative aspects of the afternoon 
sleep of a group of children in a nursery school coveis three school 
years, wlilcli is a longer period of observation than is recorded in 
other studies It includes data on tlie duration of preslcep^ in rela- 

*ReceivecI in the Editonal Odice on Novemlier 27, 1939 

^Condensed from a thesis submitted for the MS dcgice, Kansas State 
College, 1939 The aiitlioi ^vishcs to expiesa her nppicciation to Miss MSry 
E Sweeny and Miss Maiian E Bieckenndge of the Mcmll-Palmer School 
foi their interest and suggestions, to Mis Leone Kell and Professor M C 
Mdgpic, both of K<Tnsas State College, the former for guidance rn dnecting 
the tliesis, the latter for assistance m the statistical interpretation of the 
data 

'T'his term is used throughout to mean the length of time taken m going 
to «lccp 
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tion to sleep and to different days (Mondays and Fridays) of the 
week, an aspect of the question which has not pieviously been studied, 
It adds fuithcr data on the duration of afternoon sleep, classified 
by age gioups, on the compaiative duiation of afternoon sleep in 
fall, wiiitci, and spiing, and on the effect upon sleep of the number 
of children in the lOom The findings aie compared with those of 
otiici studies 


13 Method 

The subjects of the study weie 73 childicn, langing in age fiom 
2-4 to 5-4, enrolled in the nuiscry school of the Memll-Palmer 
School over a thrce-yeai peiiod The school was in session for a 
total of 509 d.ays, as follows Sept 19, 1934 to June 4, 1935 (163 
school days), Sept 16, 1935 to June 12, 1936 (177 school days), 
Sept. 14, 1936 to June 3, 1937 (169 school days) The number 
of children attending vniied, owing to absences and changes of en¬ 
rollment The number of days of attendance of individual children 
varied fiom 34 to 319 days Theie was no session during the 
summer 

The invcbtigatui was a teacher in the nursery school during the 
three years coveied by the study 

All the children stayed at the school for the afternoon nap five 
days a week, fiom Monday to Fiiday The second-floor room 
wheie they slept was 57 by 2l feet m dimensions, with thice sky¬ 
lights and thiee windows which, owing to the northern exposure, 
admitted little light Half of the loom was used for play dining the 
morning Each child slept on a canvas cot, with a pad and a 
sheet undei him and a blanket (cotton in waim weathei, wool m 
cold wc.ithci) ovci him Only undci special circumstances, as 
when a new child was ovcily intciestcd in the gioup, or a child 
was veiy restless, was a screen placed around the cot, Several 
childicn who seldom slept while at school rested in adjacent cots 
at one end of the room. The rest of the cots weie placed about 
two feet fiom one anothei 

The same schedule was followed each day as the childicn pre¬ 
pared for sleep. Each cliild, as he finished the nuisciy-school dinner, 
left the table, went to the toilet, and then to the playioom above, 
wheic he looked at books oi listened to stones until about 12*40, 
In small gioups the children entered the sleeping loom and quietly 



RUTH J. DALES 


163 


icmnved then shoes, nnci were coveiccl with then hlnnkets by the 
assistant oi nuisei 5 '-schc)ol tcachci When the entire group was in 
bed the windows wcie opened The niiisery-school teacher and 
the assistant, who was a diftcrcnt pcison in each of the three 
years, wcie the only adults m the lOom 

Such methods as adopting an attitude of quiet expectancy that 
it was time to go to sleep, tinning toward the wall a child who 
was mteiested in the group, and sitting beside restless childien weic 
used in helping children who had difficulty in going to sleep Chil- 
dicn wiio woke eailiei than 2:30 lay on their cots until that time. 
The childien rose in small groups, put on their shoes m one comer 
of the joom, and left the sleeping loora 

Data foi the cntiie gioup wcie iccoidcd on a weekly summaiy 
sheet, fiom whic-h they wcie tiansfcired to the individual iccords 
of the childicn Recoids weie kept of the time the gioup was 
in bed, the time eacli child was asleep, and the time each child 
woke In rccoidmg the tunc, the nearest rive-munite inteival was 
used Closed eyes, cessation of movement, and icgular bicathing 
wcie the ciiteiia for judging when the child was asleep; the levcise 
for judging when the child woke 

C. Analysis or Data and Comparison ■wnii Othir Siudils 
1 Duration of Sleep in T/nce Age Gioups 
All the records available for each child were used in ascertaining 
the duration of sleep of children of 2, 3, and 4 yeais In some 
cases the same child appeared tn all tluec age groups. The group 
of two-year-olds compiised children languig in age from 2-4 to 
2-11, witli a mean age of 2-9, for this group of 31 children, 1,342 
iccoids wcie analyzed On a child’s tliiid biithday, he was con¬ 
sidered to belong to the group of three-year-olds, and on his fouith 
bjithday, to tlie four-ycar-olds The group of tlirec-yeai-olds com- 
piised childien ranging in age from 3-0 to 3-11, with a mean age 
of 3-7, foi this gioup of 51 children, 4,251 iccoids weic analyzed. 
The gioup of four-year-olds compiised children ranging in age 
fiom 4-0 to 4-11, with a mean age of 4-6, for this group of 46 
childien, 4,734 lecords weie analyzed For 12 children, data were 
available throughout tlie three-year period, for the other children, 
the data covered one or two years, thcie was one child who did not 
sleep at school during the entire pciiod of attendance 
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tioii to sleep and to diftcient davs (Mondays and Fridays) of the 
week, an aspect of the question -whicli has not previously been studied. 
It adds further data on the duration of afternoon sleep, classified 
by age gioiips; on the comparative duration of afternoon sleep in 
fall, wintci, and spiing; and on the eftect upon sleep of the number 
of childien in the loom The findings are compaicd with those of 
othei studies 

B. Method 

The subjects of the study wcie 73 children, laiigmg in age fiom 
2-4 to 5-4, enrolled in the nuiscry school of the Merrill-Palmer 
School over a three-year period. The school was in session for a 
total of 509 days, as follows Sept 19, 1934 to June 4, 1935 (163 
school days), Sept. 16, 1935 to Tune 12, 1936 (177 school days), 
Sept 14, 1936 to June 3, 1937 (169 school days) The number 
of children attending varied, owing to absences and changes of en¬ 
rollment The number of days of attendance of individual children 
varied from 34 to 319 dav^ There was no session during the 
summer 

The invcstigatui was a tencliei m the nuiseiy school during the 
three years covered by the study. 

All the children stayed at the school for the afternoon nap five 
days a week, from Monday to Friday The sccond-flooi room 
where they slept was 57 by 21 feet in dimensions, with tluee sky¬ 
lights and thiee windows which, owing to the northern exposure, 
admitted little light Half of the room was used tor play dining the 
morning Each child slept on a canvas cot, with a pad and a 
sheet under him and a blanket (cotton m warm weathei, wool m 
cold weather) ovei him Only undei special circumstances, as 
when a new child was ovcily interested in the group, or a child 
was veiy icstlcss, was a screen placed around the cot Several 
childien ivho seldom slept wliile at scliool lested in adjacent cots 
at one end of the room The icst of the cots were pl.iced about 
two feet from one anothei 

The same schedule was followed each day as the childien pre¬ 
pared for sleep. Each child, as he finished the nurseiv-school dinner, 
left the table, went to tlie toilet, and then to the pldyioora above, 
wheie he looked at books or listened to stories until about 12*40 
In small gioups the children entered the sleeping loom and quietly 
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lemovcd then shoes, and avcic coveicd witli then blankets by the 
assistant oi nuiseiy-school teacher When the entire group was in 
heel the windows wcie opened. The nuiscry-school teacher and 
the assistant, who was .i diftcrent person m each of the three 
vcais, wcie the only adults in the room 

Such methods as adopting an attitude of quiet expectancy that 
It was time to go to sleep, turning toward the wall a child who 
was interested in tlie gioup, and sitting beside restless childien were 
used in helping children who had difficulty in going to sleep Chil- 
dicn who woke eailici than 2*30 lay on their cots until that time 
Tlie childien losc m small gioups, put on theli shoes in one coiner 
of the loom, and left the sleeping loom 

Data fm the cntiie group wcic recorded on a weekly summary 
sheet, from which thev were transfeirecl to the individual records 
of the childien Records weic kept of the time the group was 
in bed, the time eacli child was asleep, and tlie time each child 
woke In rccoiding the tune, the nearest fivc-mmutc interval was 
used Closed eyes, cessation of movement, and regular breathing 
weie the ciiteii.i fo: judging when the child was asleep, the leversc 
foi judging when the child woke 

C. Analysis of Data \nd Comparison with Other Studhis 
1. Duration of Sleep hi Three Age Gioups 
All the records available for each child were used in ascci taming 
the duiation of sleep of childien of 2, 3, and 4 yeais In some 
cases the same child appeared in all three age groups. The gioup 
of two-yeai-olds compiiscd children ranging in age from 2-4 to 
2-11, with a mean age of 2-9, for this group of 31 children, 1,342 
iccoi'ds wcie analyzed On a child’s tliird biithday, he was con¬ 
sidered to belong to the gioup of threc-ycnr-olds, and on his fourth 
birthday, to the four-ycai-olds. The gioup of thrce-yeai-olds com- 
piised childien ranging in age from 3-0 to 3-11, with a mean age 
of 3'7; foi this gioup of 51 cluldrcn, 4,251 records were analyzed. 
The gioup of four-year-olds compiised children ranging in age 
from 4-0 to 4-11, with a mean age of 4-6; for this group of 46 
cliildren, 4,734 records weie analyzed For 12 childien, data were 
available throughout the three-year peiiod, for the othei childien, 
the data coveicd one or two years, there was one child who did not 
sleep at school duiing the entire peiiod of attendance. 
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The iTiMii duiatioji of sleep for each child was calculated on a 
Majcliaiit calculating machine The mean for the group and the 
standard deviation for each group were detcimincd by the standard 
formula applying to measure in a frequency distribution, Table I 

TABLE 1 


Duration or Ahirnoon Sleep in Thrlp Agb Groups 


Mean ngc 

jV 

Range 

(Minutes) 

Mean 

(Minutes) 

SD 

(Minutes) 

2-9 

31 

56 4-106 8 

77 3 

10 9 

3-7 

SI 

51 . 9 - 99 6 

74 4 

98 

4-6 

46 

47 6- 89 5 

69 1 

95 


shows the duration of afternoon sleep for each group, and indicate!, 
a slight decrease m duration of sleep with increase m age 

The standard error of the mean for the group of two'yeai-olds 
was 2.0, fot the thrce-ycnr-olds, 1,4, foi the fuui-veai-uld*,, 14 
Gairett (7, p 202) states that the reliability of an obtained mean 
increases as the standard error of the mean decreases The differ¬ 
ence between the means for the group of two-year-olds and the 
group of threc-yeni-olds was 2 6, and the standard error of the dif¬ 
ference WAS 2 38, with a critical ratio of 1 12 The chances arc 
only 86 in 100 that this is a significant difference (7, p. 213, Table 
34) ® The formula used for calculating the significance of the 
difference between two obtained means wass 

ffi) = V -f rrj/^2« 

The formula used for determining the critical ratio was* 

Ml —M2 
- 

CD 

The difference between the means for the group of three-year- 
olds and the group of four-yeai-olds was 5.6, and the standard error 
of the difference was 1 95, with a critical ratio of 2 86. The chances 
are 99 75 in 100 tliat this is a significant difference. The difference 
between the means for the group of two-year-olds and tlic group of 
four-year-olds was 8.2, and the standard error of the difference 
was 2.39, with a critical ratio of 3.45, which is greater than 3, the 
arbitrarily accepted standard of a true difference. That is, the 

“This table was used throughout to show the chances of a significant 
difference 
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data show a slight but true dcciease m duiation of sleep with incieasc 
in age 

It was also found that the two-year-olds, as a group, did not 
sleep 4.0 pel cent of the days they were at school, the tliree-yeai-olds, 
9 9 per cent; and the four-yeai-olds, 29 0 per cent In view of the 
slight decieasc in duration of sleep with increasing age, this finding 
tends to confirm that of othei studies showing that afternoon sleep 
begins to drop out on the all-or-nonc principle with inciease in 
age; that is, occasionally a child does not sleep at all, but if he does 
sleep, he sleeps almost as long as a younger cliild. Table 2 shows 


TABLE 2 

CoMPARisov or Data irom Various Srunirs, Showing Pfrci'ntagi of Days 
W iiTN Children Did Not Siuri- 


Study 

Year of 
study 

Age of subjects 

Percentage of days 
when (.hildrcn did 
not sleep 

Flemming (1925) 

1925 

2-6 to 3-0 

20 0 



3-0 to 3-6 

140 



3-6 to 4-0 

200 



4-0 to 4-6 

50 0 



4-6 to 5-0 

310 

Foster, Goodcnoiigli, 

1927 

2-6 to 2-11 

74 

and Andeisoii 


3-0 to 3-5 

12.5 

(1028) 


3-6 to 3-11 

16 7 



4-0 to 4-5 

34 2 



4-6 to 4-11 

317 

Reynolds and 

Summers 

2-0 to 3-0 

20 

Mallay (1933) 

1931 & 

3-0 to 4-0 

45 0 


1932 

4-0 to S-0 

50 0 

Dales (present 

1934-5 

2-4 to 3-0 

40 

study) 

193S-6 

3-0 to 4-0 

99 


1936-7 

4-0 to 5-0 

29 0 


a compaiison of the results of the present study and other studies 
with lespect to the peicentage of days Ailicn some of the childien 
did not sleep, in different age groups 
Table 3 shows in summary a comparison of the mean duration 
of afternoon sleep in diflerent age groups, as given in vaiious studies, 
together with differences in the number of children studied, the ages 
of the children, and the length of time recoids were kept The 
mean duration of sleep given by Flemming (5) and Foster, Goode- 
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nougli, find Anderson (6) is much higlici than the figures B'ven in 
later studies Data for both these studies were obtained through a 
questionnaire sent to the homes of the childicn, and not through 
direct obseivation in a nursery school The mean duration shown 
m the otliei studies tends to be slightly higher than that shown 
in the present study. 

However, the present study confirms tfie results of other studies 
in showing a decrease In duration of sleep with increasing age. The 
evidence that the four-year-old not only sleeps a little less than a 
younger child, but also sleeps in the afternoon according to the 
all-or-jione principle—occasionally failing to sleep at all during this 
peiiod—may he of help to adults who aie unawaie of this changing 
sleep pattern and sometimes fail to realize that the child is giowing 
older. 


2. Duration of Piesleep 

The duiation of piesleep was studied on tlie basis of the same 
age groups and records used in determining the duration of sleep 
Since the children went to bed as a group, this period was measured 
fiom the time when the entire group was in bed and the windows 
weie opened, not from the time the individual child was in bed, 
the inteival between the time the first child and the last were in 
bed was no more than five minutes. 

The data aie shown in Table 4. For the gioup of two-ycai-olds 


TABLE + 

DuR.\TiON or PRFSLtLp m Three Age Groups 


Mean age 

N 

Range 

(imnutcs) 

Dm ation of piesleep 
Mean 
(minutes) 

SD 

(minutes) 

2-9 

31 

11 1-43 5 

2+4 

7 5 

3-7 

51 

13 8-63 0 

31 0 

10 2 

4-6 

U 

11 9-S14 

34,8 

9 6 


the standard error of the mean was 1.3, for the thiee-yeai-olds, 
14; for the four-year-olds, 14 That is, the standard error was 
very small and about the same for all thice groups The diftcrence 
between the mean for the group of two-year-olds and three-yeai-olds 
was 6.6 miiuites, and the standaid error of the difference was 1 94 
minutes, with a critical ratio of 3 5, which is larger than 3 0. the 
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aibitiftiilv accepted standaul of a tiue difference The diftcience 
between llic mean foi the thiec-year-old'? and four-year-olds was 3.8 
minutes, and tlic standard ciroi of the difference was 2 0, with a 
ciilical ratio of 1.9 The cliances are 98 in 100 that this is a sig¬ 
nificant diftercnce The diftcience between the mean foi two-j'car- 
olds and foui-yeai-olds was 10 4, and the standard ciror of the differ¬ 
ence was 1 93, with a critical ratio of 5 4, which is grcatei than 
3 0, the aihitiaiily accepted standard of a tiue diftercnce That is, 
the data show a true increase in duiation of presleep with incieasing 
age 

Table 3 summarizes the data on mean duiation of prcslecp of 
otiici studies and the present study It is impossible to make an evact 
compaiison, vSincc the other studies ineasiiied from the tunc individual 
childien were in bed However, the means given by otliei studies 
aic all slightly highci than the mean in the present study 

Shciman (12) found that the more time the child spent going 
to sleep, the less time he spent in actual sleep. Aside fiom the 
picsent study, the only one to give data on piesleep in lelation to 
age IS that of Reynolds (9) Both studies show an increase in pie- 
sleep with incicaaing age, 

It may be helpful to nuiseiy-school teachers to know that older 
children tend to take longer in going to sleep, to parents wlio 
expect a child to go to sleep as soon ns he is put to bed, it may 
be helpful to know that even younger children tend to have a 
prcliminaiy peiiod of wakefulness, and tliat this pcuod increases 
with age. 

3 Seasonal Vaiialions in Duiation of Afternoon Sleep and P/esleep 

To deteimine vvhethei there wcie seasonal vaiiations in the dura¬ 
tion of afternoon sleep and pieslecp, data for the tlnce yeais were 
analyzed sepaiately. Seplembei to Deccinbei, inclusive, weie con- 
sideicd as fall months, January to Maich (which is a month of 
cold and changeable weatlier in the Detroit region), ,is winter 
months; and Apiil to June as spiing months. Data for this study 
of seasonal variations weie selected in ordei to have the same num¬ 
ber of cases throughout the yeai, and only children who were present 
during all tlnce seasons and foi more than 10 days in each season 
were included in the study A total of 8,428 records weie ex¬ 
amined—2,508 foi 1934-35, 2,965 for 1935-36, and 2,955 for 1936- 
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37 The menu nntl stniidnicl deviations for each season weie com¬ 
puted fiom the undistributed inw scores The findings are shown 
in Table 5 

TABLE 5 

DURAlION 01 Al lERNOON SlElP IN FAIL, WlNTm, AND SPRING DURING TlIUEL 

School Years 

Diiiation of sleep 


Se.ason 

No of 
diiys 

N 

Range 

(minutes) 

Mean 

(minutes) 

SD 

(minutes) 

Fall 

61 

2+ 

19U-m5 

51 9 88 2 

71 + 

98 

Winter 

57 

21 

35 0-83 0 

63 3 

12 9 

Spiing 

45 

21- 

+3 3-97 3 

71 5 

14 0 

Fnll 

66 

23 

1935-1936 

63 3-106 8 

74 9 

94 

Winter 

57 

23 

55 0-103 1 

71 9 

120 

Spiing 

52 

23 

59,5-103 0 

73 3 

96 

Fall 

68 

25 

1936-1937 

39 5-9+9 

764 

114 

Wmiei 

55 

25 

55 0-89 6 

741 

93 

Spiiiig 

+5 

25 

40 0-89 7 

69 + 

12 2 


Tn 1934-35 the standard erroi of the mean for fall was 2.1, for 
winter, 2 6, foi spring, 2.9 The difference in the mean for fall 
and for winter was 6.1, the standard error of the difference was 
3 34, with a ciitical latio of I 8 The chances are 96 in 100 that 
this is a significant clificicnce The difference in the mean for 
winter and for spring was 6 2, the standard error of tile difteiencc 
was 3 88, with a ciitical ratio of 1 6. The chances arc 94 in 100 
that this IS a significant diffcience The difference in the mean for 
fall and for spring was .10, the standard error of the difference 
was 3,53, with a ciitical ratio of 05. The chances are only 52 in 
100 that this is a significant difterence Tliat is, in the year 1934-35 
there wcie no significant seasonal vaiiatlons in the duration of aftei- 
noon sleep 

In 1935-36 the standaid error of the mean for fall was 2 0, for 
wintci, 2.5, for spiing, 2 1 The difterence in the mean for fall and 
for winter was 3.0; the standard error of the difference was 3 15, 
with a critical ratio of 95 The chances are 83 in 100 that this 
IS a significant difference The difference in the mean for wintei and 
for spring was 14, the standard error of the difference was 3 23, 
with critical ratio of .41. The chances are 65 m 100 that this is a 
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signilicfint difteience The; diffeience in the mean for fall and 
spring was 1 6; the standard eiior of the difference was 2 87, with a 
critical ratio of .57 The chances aie 72 in 100 that this is a sig¬ 
nificant diftcrcncc. That is, in the year 1935-36 there were no 
significant seasonal vaiiations in the diiiation of afternoon sleep 

In 1936-37 the standaid error of the mean for fall was 2 3j for 
wintei, 1.9; for spring, 2.4. The diffeicncc in the mean foi fall and 
for wii^ter was 2 3; the standaid eiroi of the diffciencc was 296, 
with a critical latio of 80 The chances arc 79 in 100 that this is 

a significant difteience The difteience in the mean for winter and 

for spnng was 4 7, the at.indaul enoi of the difference was 3.09, 
with .1 ciitical i.itio of 1 5 The chances aio 93 in 100 that this is 

a significant cliftcicncc The difteience in the mean foi fall and foi 

spung was 7 0, the standard euor of the diftcrence was 3.33, with 
a ciitical ratio of 2 1 The chances me 98 in 100 that this is a 
significant difteience That is, in 1936-37 there were no significant 
Seasonal vaiiations in the dination of afternoon sleep 

If the data foi 1934-35 alone had been studied, it might have 
appealed that childien tend to sleep less in the afternoon in winter. 
However, the ciitical ratios aie all below 3 0, the accepted standard 
showing a true difference If 1935-36 had been the only year studied, 
the conclusion would be that thcic arc no seasonal vaiiations in after¬ 
noon sleep. If 1936-37 had been the only year studied, it might 
appear tliat childien tend to sleep slightly less m the afternoon in 
spring Here too, however, the ciitical latios aie all below 3 0 
Taken togetliei, the data show only negligible differences m after¬ 
noon sleep from one season to another. The study offeis no means 
of determining whether there aie seasonal variations in the total 
duration of sleep, or of coiioboiating such studies as that of Ren- 
shaw, Miller, and Marquis (8), who found seasonal variations in 
the sleep of school childien aged 6 to 18, directly proportional to 
age 

Some investigators are of the opinion that since chronological age 
influences the duration of sleep, there will be less sleep in the spring 
of a given school yeai, since tlie children are older then than in the 
two preceding seasons However, Staples (13) found only slight 
seasonal differences, and Chant and Rlatz (3) found, on the whole, 
no seasonal differences Erwin (4) found the total day and night 
sleep longest m the fall and winter 
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TABLE 6 


PERciNiAcr 01 CiiiLDRrN Who WfHE Prfslnt but Did Not Sielp in Pali, 
Winter, and Spring, During Turpe School Years 


Season 

1934-5 

% 

1935-6 

% 

1936-7 

% 


Fall 

18 t 

13 6 

172 


Winter 

212 

16 0 

256 


Spring 

197 

16 6 

21 8 



Table 6 sliows the peicentiigcs of childien present but not sleeping 
in the aftemoon at school foi the thiee seasons in each of the three 
ycais They show onl)' slight seasonal diffeiences 
The same lecoids weie analyzed to deteimine whethei theic were 
seasonal vaiiations in pieslecp, The data aie shown in Tabic 7. The 


TABLE 7 

Duration oi ArrLRNooN Presibep in Faii, Winter, and Spring During 
Tiirpb School Ylarb 


Season 

No of 
days 

N 

Range 

(minutes) 

Duration of pieslccp 

Mean SD 

(minutes) (minutes) 

Fall 

61 

24 

im-ms 

16 2-54 3 

341 

9 1 

Wintei 

S7 

24 

12 4-67 5 

352 

12 8 

Spring 

45 

24 

IS 2-57 2 

32 5 

14 2 

Fall 

66 

23 

ms-ms 

11 8-46 9 

26 8 

101 

Winter 

57 

23 

9 3-50 0 

28 1 

11 0 

Spring 

52 

23 

11 5-49 S 

26 5 

10 5 

Fall 

68 

25 

1936-1937 

15 5-95 0 

32 9 

156 

■Winter 

55 

25 

17 5-50 7 

31 5 

82 

Spring 

45 

25 

22 7-92 5 

40 8 

142 


means and standard deviations for each group weie computed fiom 
the undistributed raw scoies 

In 1934-35, the standard error of the mean for fall was 19, for 
winter, 2,6; foi spring, 2 9, The diftcrence in the mean for fall 
and for winter was 1 1 , the uandard cnor of the difteiencc was 3.2, 
wlth^ a critical ratio of only .35 The chances are 64 m 100 that 
this is a significant diffcience The diffeiencc in the mean foi wintei 
and for spring was 2 7, the standard enoi of the difference was 3 9, 
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with a ciitical latio of 71 Tlie chances aie 76 iii 100 that this is 
a significant cliffeicncc Tlic difteicncc in the mean for fall and foi 
spiing was 1.6, the standaicl ciioi of the diffciencc was 3.4, with 
a ciitical latio of 48. The chances are 68 in 100 that this is a 
significant diftcicnce. That is, tlierc wcic no seasonal vaiiations in 
afternoon prcsleep in tills ycai. 

In 1935-36, the standaid eiioi of the mean foi fall was 2.1, foi 
wintei, 2 3, for spring, 2 3. The difteience in the mean for fall and 
foi winter was 1.3, tlie standaid cnoi of the diffeiencc was 3 1, 
with a critical latio of 41. The chances arc 65 in 100 that this is 
a significant difference. The difteience in the mean for wintci and 
foi spiing was 1 6, the standaid ciioi of the diffcicncc was 3.2, with 
a ciitical ratio of .47 The chances are 68 in 100 that tins is a 
significant diffcicncc The diffeicncc in the mean for fall and for 
spiing was .30, the standaid crroi of the difteience was 3 1, with a 
ciitical latio of only .08 The chances arc 53 in 100 that this is a 
true diffeiencc That is, thcic were no seasonal vanations in aftci- 
nooii prcslccp in this ycai 

In 1936-37, the standard crioi of the mean foi fall was 31; for 
wintci, 1 7; foi spring, 2 8 The difference in the mean for fall and 
for wintci was 1.4, the standaid crioi of the diffeiencc was 3 5, 
^^lth a ciitical ratio of .39. The chances aie 65 in 100 that this is 
a significant diffeiencc The difference in the mean foi winter and 
foi spiing was 9.3; the standaid eiior of the difteience was 3 3, with 
a ciitical latio of 2 8 The chances aic 99 74 in 100 that this is a 
significant difteience The diffeieiice between the mean for the fall 
and foi spring was 7 9, the standard ciior of the dtifcrence was 4 2, 
witli .1 ciitical intio of 1 8 The chances aie 96 in 100 that this is 
a significant difteience This year, accoidmgly, shows slight seasonal 
variations in the amount of afternoon picslcep 

Tile sepaiate analyses of the data foi the tlnec yeais show no 
seasonal vanations foi two yeais They do show a lowci mean 
in minutes of picsleep in 1935-36 foi all tlnec seasons than in the 
othci two yc.iis Since the data show longer prcsleep in the spiing of 
one yeai only, it seems likely that tlieie ate little oi no significant 
seasonal vanations m afternoon prcsleep 

4. Diaatioti of Aftemoou Sleep and Presleep on Dtffeient Days 

of the ITeek 

Invcstigatois have been inteicstcd in the question of whether 
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children sleep longei on one day of the school week than on others. 
Chant and Blata {3} found that there was less afternoon sleep on 
Mondays than on other school days. Scott (11) found the aveiage 
length of the nap to he only one minute less on Friday than on othci 
days of the week Some nuiseiy-scliool teachers aic of the opinion 
that the five-day school week accmints for the fact that some indi¬ 
vidual (hildien sleep much longci on one day of the week; that is, 
chddrcn tiled from week-end activities may sleep much longer on 
Monday, others think that children may sleep longer on Friday, 
when they have become accustomed to the weekly routine of the 
nuisery school 

In the present study the data foi Mondays and Fridays, the fiist 
and last days of the school week, weie analyzed foi variation in the 
amount of afternoon sleep and prcslecp The data for the thicc 
years wcie analyzed scpaiatcly After omitting the records of a few 
children who seldom slept in the afternoon and those of children who 
weie absent on Monday or Friday of the same week, a total of 
2832 records weic available—749 foi 1934'35, 1114 foi 1935-36, 
and 969 for 1936-37. The mean duration of sleep on Mondays and 
Fiidnys was determined for each child. The mean and standard 
deviation for each yeai weie determined by the standard formula 
applying to measures m a frequency distiibution The icsults are 
shown in Table 8 


table 8 

Duration ot Aitcrnoon Slcfp on Mondays and Fridays Duiung Three 

School Years 




Diirntion of sleep 



Range 

Mean 

SD 


(minutes) 

(minutes) 

(minutes) 

Yeai 

N MoOilay Fiiday 

Monday Friday 

Monday Fuday 


510406 2 37 S-1010 
55 0-112 1 55,0-101 1 
S2,5' n% ^63- ^>5 3 


In 1934-35 the standard error of the mean for Mondays was 1 9; 
foi Fiidays, 2 1, the difieience was .20, the standaid eiior of the 
difference 2 83, with a critical ratio of .04 The chances aic 52 in 
100 that this is a significant clifteience. In 1935-36 the standard 
error of the mean for Mondays was 1.8; for Fiidays, 1 5; the differ¬ 
ence was 1 5, the standaid error of the difference 2 33, with a ciitical 
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latio of 62 The ch.tiiccs aic 73 5 in 100 that this is a significant 
diffcicnce. In 1936-37 the standard error of the mean for Mondays 
was 1.8, foi Fildays, 19, Tlic diffciencc was 2 3) the standard 
ciroi of the diftciencc 2 64, with a critical latio of 84. The chances 
aic 80 in 100 that this is a significant diftcience. Accordingly, the 
data for the three yc.iis show no signific.rnt diffeienccs in tlmation of 
afternoon sleep on Mondays and Fiidays. 

The same iccoids and methods were used to ascertain whether 
tlicie was <1 diffcience in duiation of afternoon preslccp on Mondays 
iiiid Fridays The results arc shown in Table 9 

TABLE 9 

Duration oi Aiiirnoon Presipip on Mondays and Fridays During Tiirfi 

School Ypars 


Diirniion of piesltcp 




Unnge 

Menu 

5D 



(ininittGs) 

(minutes) 

(mimitts) 

Year 

jV 

Monday 

Fiidiiy 

Monday Fiid.iv 

Monday Friduy 

1931-35 

36 

11 n-S8 3 

7 0-57 0 

320 

327 

105 

12 6 

193S-3C 

38 

8 3-00 0 

7 7-55 0 

27 0 

24 9 

11 6 

102 

193fi-37 

36 

18 4-57 S 

19 1-66 8 

31 5 

341 

00 

104 


In 1934-35 the stand.iul eiior of the mean for Mondays was 1 8; 
foi Fiidays, 2 1; the chftercnce in the means was 70, the standard 
erioi of the diltcicnce 2 72, with .i ciitical ratio of 25. The chances 
are 60 in 100 that this is a significant difference In 1935-36 the 
standard ciior of the mean for Mondays was 1.9, for Fridays, 1 6. 
The diffeicjiLe m the means was 2 I, tlie staiidnid ciioi of tlie diffei- 
cnce 2 48, Avith a critical ratio ot .86 The chances aie 80 in 100 
that this IS a significant difteience In 1936-37 the standaid error 
of tlie me.in foi R'londays was 1 5, for Fiid.ays, 1 7 The diltcreni.e 
between the means wat. 2 6, the st.indaul ciioi of the diftcience 2 28, 
with a critical latio of 1 15 The chances aie 87 in 100 that this 
15 a significant difference. Accordingly, the present study shows 
no significant difteience in duration of afteinnon preslccp on Mon¬ 
days and Fiidays. 

5 Effect upon Afteifioon Sleep of the ’Number of Child) e7i in the 

Room 

Chant and Blatz (3) found that the numbci of children in the 
room did not interfere with the sleep of children who had acquired 







176 


TOURN-AL or GENETIC PSYCHOLOGY 


good sleeping hfibits, noi did the percentage of those who slept vaiy 
much with the niiinbei piescnt Reynolds and Mnllay (10) found 
that childieii took as long to go to sleep when alone in a loom as 
when they weie in a room with seveial otliei childien, and that thev 
slept only eight minutes longer when in individual rooms. 

In the pieseiit study, data foi the three yc.us were analyzed sep¬ 
al atciv The number of childien present on any one day of the three 
veais vaiied from 5 to 32, and the number of childien who slept 
varied fiom 3 to 28 The Peaison pioduct-moment foimiila was 
used In dctcrminiiig the correlation between the number of chil- 
dien pjcscnt anti the pcicentage who slej>r Table 10 shoivs tlie 

'lABLE 10 


CoRRliUllON lilTWIIN lllC PCRCPNTAGE Or ClIlIDRCN WhO SlCIT IN THE 
Aitprnoon (\Nn tup Numucr or Cihidrfh in the Room 


Year 

Correlation 

(Pcnison prodnct-inomcni) 


139±0S62 


065± 0290 


099±0S13 


remits The conelations arc too low to be considered significant 
The findings accoidingly substantiate those of otheis in showing the 
numbei of childien picsent in tlie lOom to have little effect upon tlie 
afternoon sleep of children. 

The lesults should be of inteicst to tiiosc who have questioned 
the desiiability of putting many children in one room for afteinoon 
sleep Parents enrolling childien in nursery school sometiincs ques¬ 
tion whctlici they will sleep as well as they do at home, for nmsery 
schools also the question is impoitnnt, since they often have only 
one room available for this puipose It appears, howevei, from the 
lesults of this study, ns well as others, that the numbei of children 
present in tlic looin is not an influencing factoi in the afternoon 
sleep of the child 

6 The Compaiative Dwaiton of Sleep and Piesleep w a Selected 
Gtoup and in the Entue Group 

Tlie duration of sleep and picsleep in a gioup of 10 children en- 
lollcd in all thiec age gioups dining the tbiee-yeai peiiod was com¬ 
pared with the duration of sleep and picslcep in the entire group 
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TABLE II 


CoMi’ARAiivi Mi'an Duration or Ai ilrvoon Si rci- and Preslefp in SLLccrcD 
Group oi ITn Ciiildrun and in Enhri Group 


Akc group 

Mean duration of sleep 
Group leii cliiltlrcn 

Mean duration of preslcep 
Group 7'cn childien 

Two-vcAr 

77 3 

75 2 

24 4 

25 5 

Tliiee-yenr 

74 7 

76,7 

31 0 

25 8 

Foiu->enr 

69 1 

717 

34 8 

33 6 


Dura HON 

TABLE 12 

OI ArTFRNOON Si CEP AND TeRCI N PACE OP D \YS PRISLNP TiIAT 
CiiiiD Did Not Slpfp for Group of Ten Ciiiidrin 

Child 

Total No 
days picsent 

No 

days child 
did not 
sleep 

Pei 

cent days 
child did 
not sleep 

Mean duia- 
tion of sleep 
(minutes) 

SD 

(iniinites) 

B-6 

43 

Two 

1 

■yeai (fro up 

23 

106 3 

15 8 

F.3 

36 

0 


74 6 

122 

G-4 

33 

3 

91 

81 5 

13 6 

H-2 

SB 

0 


76 9 

14 9 

H-S 

34 

0 


621 

9 4 

II-7 

39 

0 


86 9 

IS 0 

M-2 

12 

2 

16 7 

62 0 

18 1 

M-? 

64 

12 

187 

62 0 

13 2 

M-9 

62 

0 


68 8 

12 2 

S-6 

49 

1 

20 

69 9 

IS 6 

B-fi 

14S 

Tliree-yem o)oup 

1 0 + 

99 6 

20 9 

F-3 

130 

0 


82 2 

154 

G-4 

101 

13 

12 9 

79 3 

13 9 

H 2 

154 

22 

14 3 

79 6 

18 6 

II-S 

111 

1 

09 

73 2 

12 9 

II-7 

12S 

1 

08 

81 0 

154 

M-2 

103 

0 


56,8 

13 9 

M-7 

94 

32 

34 0 

62 7 

10 2 

M-9 

114 

7 

6 I 

71 1 

14 5 

S-6 

83 

1 

12 

81 5 

IS 1 

B-6 

77 

Four-year tfronp 

IS 19 5 

897 

18 8 

F-3 

131 

7 

52 

76 9 

IS 3 

G-4 

157 

115 

73 2 

70 7 

11 9 

II-2 

SO 

25 

50 0 

55 8 

17 5 

II-S 

102 

0 


74 9 

107 

H-7 

152 

S3 

34 9 

76 5 

19 1 

M-2 

ISO 

4 

27 

62 9 

13 8 

M-7 

98 

82 

83 7 

67 5 

8 9 

M-9 

130 

90 

69 2 

64 4 

147 

S-6 

96 

1 

1 0 

77 3 

IS S 
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Since none of the clnldien entered befoie the age of two and a half 
j^enrs, the total numbci of days for which data wcic available was, 
less for the two-year group. 

The lesults arc shown m Table 11 The numbci of cases is too 
small to pcimit a satisfactory comparison of the two gioups How¬ 
ever, as given, the figuies tend to be siimilai foi the two gioups, and 
suggest that it may lie possible to get the same results from the 
study of a small gioup of childien ovei a longei penod of time a-’ 
fiom a laigc gioup. 

The pcicciu.age of those who did not sleep in the afternoon was 
also similai in the tvvo gioups The Coimpaiativc figures for the 
percentage of days when some childiCn did not sleep was 4 0 for the 
entuc gioup, 4 4 foi the selected gioup, foi the two-veai-olJs, 9 9 
and 6 7 foi the tincc-yeai-olds; and 29 and H2 foi the fom-vear- 
olds. 

Table 12 shows in detail the diuation of afternoon sleep and the 
pciccntage of days picscnt when sleep was not taken, foi the selected 
group of 10 chddien TIw data show wide individual diftciencea 
in the niimbei of days when sleep was not taken. In six children 
duiaLion of sleep did not decrease with increase in agei even in the 
fourth year of age, seveial of the children slept m the afternoon 
almost cveiy day they were at school. Table 13 shows the duration 
of preslccp in the selected gioup of 10 childien Both tables show 
wide individual vaii.itions among childien in afternoon sleep and 
pieslecp, and suggest the impoitaiKe of considcnng the needs of the 
individual child in this lespcct 


TABLE 13 

Duration or Presslfep or Sflectid Grooi’ or Ten Ciiildrfn 


Child 


B-6 

r-3 

G-+ 

n-2 

H-5 

H-7 

M-3 

M-7 

M-9 

S-& 


Duration of picsleep 

Two-yoai frroiip lliree-ye.'ii gioup Foui-year gionp 
Mean SD Mean SD Mean SD 

(mimites) (ininiues) (minutes) 


21 9 

13 2 

23 9 


33.8 

IS 1 

24 7 

166 

22 5 

116 

33 5 

14,5 

2f>4- 

IS 1 

3+1 

158 

42 0 

11 9 

111 

82 

23 7 

18 2 


15 8 

27 9 

114 

21,8 

12 2 

148 

62 

173 

10 S 

22 7 

121 

40.3 

15 4 


201 

218 

11 + 


13 2 

31 3 

1S4 

356 



10,9 


12 3 

33 6 

13 9 

43 1 

14 4 

33 3 

21 3 

191 

191 

231 

11 3 
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D Summary of Findings 

1. Evidence was found of a slight but true decieasc in duration 
of aftcinoon sleep with increase in age 

2 Evidence was found of a slight but true increase in duration 
of aftcinoon picslecp with mcicase in age. 

3 Fiuthci evidence was found that aftcinoon sleep tends to diop 
out with increase in age 

4. Seasonal diffeiences in the duration of afternoon sleep and 
picdecp were found to be negligible, 

5 No significant differences wcie found in duration of afternoon 
sleep and prcsleep on Mondays and Fridays 

6. No evidence was found that the numbei of cluldicn in the 
room was an influencing factoi upon the luimbei of children who 
slept, 

7 Wide indivicliial diftcicnces vveie found in the duration of 
aftcinoon sleep and pieslcep 
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CHILDREN’S THINKING ABOUT NATIONS AND 

RACES-^i 
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A. Introduction 

Of maikcd significance in piesent-diiy social disliaimoiiy aie 
the lacc and nationality attitudes of people" Of particular mi- 
poitance cdiication.iUy .me the concepts and attitudes the school chil- 
dieii aie developing What childien tliiiilc about n.itions and races 
IS impoitant, /list, because it is indicative ot adult beliefs which 
influence then tliinlcing Of even gieatci social significance is the 
fact that the notions and attitudes cliildien obtain in their early 
years they all too often hang on to as adults In the woicls of 
Havelock Ellis, "It is in youth that the questions of mature age 
can alone be settled, if they ever arc to be settled, and unless we 
begin to think about adult pioblcnis when \vc are young, all think¬ 
ing is likely to be in vain" (4) 

In his very comprehensive study of minoiity peoples in the United 
States, Donald Young e\picsises the opinion that "not a single indi¬ 
vidual in the United States is pcimittcd by ins o^\^ beliefs and bv 
the contiolling attitudes of his group to icg.iid his fellows as in¬ 
dividuals lather than as mcnibeis of some class or caste based on 
lacul 01 national ancestry, and chaiacteiixed thcicby" (18) These 
attitudes, he adds, "affect beliefs in inboin qualities, limit emplov- 
ment, fix the place of lesidencc, influence foims of iccication, and 
go so far as to piesciibe pcimissible varieties of social iclationships ” 
The picscnt study is one of a senes conceined with the develop¬ 
ment of nationality and lace attitudes of Ameiican children In 

"Kcccivcd in tlic Editoiinl Ofhcc on Deccmlici 6, 1939 
’Paper piescnted befoic Midwestern Psirliologieal Associafion meetings 
of 1939 in Lincoln, Neb Foi lietp in woiking u]! the niatciial, tlie svritei 
IS gieatly indebted to his secretaiy, Mis Ruth Ilavemann 
"Because in this investigation we aie inteie'^ted in a study of actual people 
and the way they think, the woids "nations” and "races” are used ronglilv 
as ihe average man in everyday life uses them, tins means a lumping and 
at times a confusing of factois which aie biologic.il, ciiUiiial, and politic.il 
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picvious Studies we have rcpoited the group piefeienccs in nation¬ 
ality and race attitudes, indicating the eftects of ichgious, economic, 
and rate diftciciites on the nationality prcfeienccs of cliildicn (11) 
In a second study we have lepoitcd tlic piefeienccs and stcieotypes 
of one minority gioiip, a group of coloieci childien (12) In a third 
study wc repoited the lesults of an investigation of changes that 
have taken place in the attitudes of children toward peaceful and 
wailikc nations between 1934 and 1938 (9). In the picsent study 
it IS planned to invcstig.ale the natuic of chlldicn’s concepts foi the 
ptiiposc of thiowing light on the following questions conceiniiig 
chilclien’s thinking about nations and laces {a) What do childien 
think about the nations and races studied? {h) What is the extent 
of steieotvpy that appeals in cliildicn's thinking about nations and 
iriccs? That IS, to what extent is theic a concentiation m then 
icdsoiis and convcigcncc of judgment foi believing as they do? 
(c) Why do childien feci as they do about these nations? What 
leasons do they give for liking, dishiciiig or being mdifteient to 
them? {d) What do the concepts signify ns cues oi sets foi social 
interaction in the Aineucan scene? To what extent, that is, do thev 
signify favoiable possibilities for fiiendly inteiaction, oi, on the 
othei hand, to wliat extent do they signify hostile interaction 
lelntions? 

B The Children Examined 

In 1934 we investigated the tiiitionality attitudes of 2422 St Lotus 
school childien The findings in the present investigation aic based 
on a study of 990 childien selected fiom this 1934 gioup and an 
additional 330 childien examined in 1938 to peimit the ettects of 
icccnt woild events to register in childicn’s icporting of then notions 

Of the 990 subjects examined in 1934, loughly 18 pei cent aie 
taken fiom a ricli school distnet, 64 per cent from two schools in a 
middle class distiict, and 18 pei cent fiom a school m a lowei class 
distiict Of the 1938 group, appioximatcly 58 per cent weie taken 
fiom a scliool in a distiict that is dominantly middle claj,s but also 
lias some incoming pool and some outgoing rich n\ the total popula¬ 
tion, and 42 pei cent fiom schools m lelatively pooler distiicts Tlie 
total population examined, then, is composed of 1320 children, 13 
per cent of whom come fiom a lelativcly rich district, 62 pei cent 
fiom middle class districts, and 25 pei cent fiom relatively poor 
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disliicts Tins IS not exactly <i pcifect h.iinplinK of the St Louis 
population, coiisuleiccl fiom the point of view of economic back- 
gioimd, but it IS not fai fiom it 'riie chiltlicn exciinined wcic 
selected fiom the fifth giadc thiough the eighth grade, inclusive, 
with appioximatcly the same numbci fiom each giadc, and langc m 
age fiom nine to 16 

C Procedurf 

The instuictioiis printed on top of tiic mimcographeci sheet filled 
out by each cliild icad as follows: "Place a check miuk vi the one 
stjnate of each line which best dcscubcs youi feeling loivtud the 
nation oj lace listed on the left.” Tlicsc mstuictions wcic followed 
by a list of 21 nationalities on the left side of the sheet. On the light 
of each nationality weie anangeci spaces foi checking the dcgjcc of 
feeling. Tlic nationnhtios and laces listed weie Amciican, Aimc- 
man, Chinese, Englishman, Fienchmaii, German, Greek, Hindu, 
Iiisliman, luihan, Japanese, Jew, Mexican, Negro, Pole, Russian, 
Scotchman, Spaniaid, South Ainciican, Swede, and Turk The 
langc of intensity of feeling included intense like, like, nciitial, dis¬ 
like, intense dislike When finished checking then dcgiccs of feel¬ 
ing, the childien were instiucted to lead with the examiner the 
directions at the bottom of the slicct, wliicii wcic "fFhy did yon 
vuak the above as you did^ In the blank spaces at the light, write 
yoni leasoH foi each selection” Space foi writing out these reasons 
was aiianged to the right of the space allowed foi checking feelings 
It IS these leasons given by the childien foi the feelings they ex- 
picsacd which form the source materials of the present investigation 
The cxaminei m each dassioom illiistiated on the blackboatd the 
way to fill out the sheets To fuithei assure the undcistandmg of 
ducctions by the cliildien tliey wcic instiucted to laisc then hands 
if in doubt, and in all instances the examiner answered each question 
of every child who signified a necd.^ The wavb of ticating the 
matciials, including the natuie of classifications used, will be dc- 
sciibcd along with the specific findings of the pioblcins as consideicd 

Tor cuoperation iii making tlie subjects a^ ailable and the c'caimnaiion of 
them possible, the wiitci wishes to cxpicss Ins thanks to all the cluldreii 
examined, then tcacheis, then piincipals, .and then .administiators in the 
St Louis school system Paiticulaily is he iiulebtrd to Di Heniy Gcilmg, 
Superintendent of St Loins Schools, Gcoigc R Johnson, Dncctoi of Tests 
and Mcnsuicmcnts, Miss Jennie Wablcit, and Miss Maiy A Thompson 
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D Findings 

1 JFhai Childien Tfniik /Ibonl 21 Nations and Races 

Relatively lew ol the nationality an<l lacc picfcicnce sUidves have 
investigated the notions oi concepts the subjects have Bialy and 
Katz (5), in then study of the lacial stcicotypcs of 100 college 
students, had then subjects check a list of tiaits foi dcscnhing each 
of 10 gioups studied. In their study they lepoit the 12 tiaits 
checked foi each of the 10 gioiips. Steicotypy they indicate by 
icpotting the least numbci of tiaits which must be taken to include 
50 pci cent of the possible assignment foi each group Zeligs (19), 
in hei study of lace concepts of 200 sixth grade children, rcpoits 
only the single most common concept given by tlic childicn to each 
of 38 nations and races studied. Illiistiativc examples of concepts 
given for favoiable, neiitial, and unfavoiablc leactions to Ameri¬ 
cans, Jews, and Negroes arc also included by her. No quantitative 
treatment of the data is made by this investigatoi The method 
used in the present study is proposed to yield the advantage of the 
naturalness and spontaneity obtained by Zeligs, who had tlic children 
give theii own notions latliei than check a. list given to tiieni by the 
investigator, and also the advantage of more quantitative treatment 
of the results made by Katz and Bialv in tlieir study of stereotypes 

In Table 1 aic presented the six most common notions given by 
the children studied of each nation oi lace. The number of men¬ 
tions and the pei cent of the total reasons aie indicated in each 
instance Where “Don't know’’ or “No good reason” oi similar 
non-content answers rate among the first six most frequently given 
anothci content answer is added. 

In the original data we have tabulated separately the frequency 
of mentions for the 1934 population as well as the 1938 population 
Generally speaking, the concepts of the various nations and races 
given by the childien in 1934 parallel those given in 1938 The 
largest drftei cnees appeal in their greatly increased awaicness of 
peace and war attitudes of nations, and this has already been re¬ 
ported m detail m a previous study (9). 

Related to this incieased awaiencis of peaceful and wailike ten¬ 
dencies in nations aie some concepts which appear in 1938 but not 
in 1934 Outstanding is increased thinking about Ameiica m teims 
of its being a land of comparative freedom, a laud which has re- 
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TABLL 1 

Tiir Most Common anu Nauonality Notions oi Amikican CiiiinniN 


Nation 01 race 

Most coinmon notions for 
cat.li nation 

Niimbci of 
mentions 

Per cent 

/I met lean 

I am an American! it's iiiy nniion 

?5k 

72 27 


Good, met, kind 

92 

6 97 


riicy aie )7i> friends, ncquainranccA 

57 

4 32 


I like them 

39 

2 95 


Honest, fail and sqiiaie 

20 

1 52 


Peaceful 

18 

1 36 

/bmenmv 

Not .icqu.iuUed, don't knotY iimcVi 
about them 

7% 

60 30 


Don't knosv, no good ic.ison 

69 

5 23 


Good, nice, kind 

Neiitial, don’t like oi dislike 

51 

3 86 


46 

3 48 


1 like them 

19 

1 44 


Nothing against them 

17 

1 29 


Tliey nio my friends, ncqiiuinlanccs 

16 

1 21 

Chinese 

Not acquainted, don't know much 
about them 

291 

22 05 


Good, nice, kind 

83 

6 29 


Tlicy QIC my fiicnds, ncquaintuiicea 

57 

4 32 


Their wavs 

47 

3 56 


Neiitinl, don't like oi dislike 

47 

3 56 


Sly, sneaky, ci.iftv 

40 

3 03 


Don't know, no good reason 

38 

2 88 


FoacC'lovmg 

36 

2 73 


I don’t like them 

36 

2 73 

'Enghshman 

They’re much like \is 

186 

U 09 

Good, nice, kind 

160 

12 12 


I am of English desten*^ 

123 

9 32 


Not acquainted, don’t know much 
ahnut them 

123 

9 32 


The\ me rny fiiends, acquaintances 

lOO 

7 58 


Oiii foiefatheis, oui mother country 

82 

6 21 


Then speech, accent 

63 

4 77 

Fi ntchinan 

Not acquainted, don’t know much 
about them 

232 

17 58 


Good, nice, kind 

181 

13 71 


TIuy aic tn> friends, acquaintances 

89 

6 74 


I am of French descent 

72 

5 45 


Helped us in war, oni jlHes 

71 

5 38 


Then speech, accent 

59 

4 47 


I like them 

51 

3 86 


Don’t know, no Cflod reason 

46 

3 48 


Friend of Ameiica 

31 

2 35 
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lAHLE 1 (coiitinned) 


Mation or race 

Most common notions for 
each nntion 

Number of 
mentions 

Per cent 

Goman 

I am of Geiman descent 

256 

19,55 


Good, nice, kind 

142 

10 76 


They arc my fi lends, acqnaintaiices 
Not acquainted, don’t know much 
about them 

122 

9 2+ 


113 

8 55 


Had wai with us, fought against ns 

54 

4 09 


Then tieatment of the Jews 

50 

3 79 


Wai-loving 

47 

3 56 

Gi eeJi 

Not acquainted, don’t know much 
about them 

404 

30 61 


They ftie my fiiends, acquaintfinces 

107 

8 11 


Good) nice, kind 

85 

64+ 


Don't know, no good icnsoq 

55 

417 


Ncuttnl, don’t like oi dislike 

41- 

3 33 


I don't like them 

41 

311 


I am nf Gieek descent 

35 

2 65 


Then wnvs 

35 

2 65 

Jlindii 

Not ncquiiinted, don’t know much 




about them 

536 

40 61 


Don’t know; no good icason 

88 

6 67 


I don’t like them 

46 

3 48 


Magic, tricks, mysteiy 

42 

3 IS 


Then ways 

40 

3 03 


Neutial, don't like or dislike 

38 

2 88 


Goodi nice, kind 

30 

2 27 

Ins/niian 

I am of Irish descent 

257 

1947 


Good, nice, kind 

182 

13 79 


Not acquainted, don’t know much 
about them 

158 

1197 


Tliey aie iny friends, acquaintances 

138 

1046 


Gay, jolly 

81 

6 14 


Don’t know, no pood leason 

48 

3 61 


I like them 

39 

2 95 


Fiiendly 

33 

2 50 

Italian 

Not acquainted, don't know much 




about them 

231 

1750 


They nic my fiiends, acquaintances 

167 

1265 


Good, nice, kind 

132 

10 00 


I am of Italian descent 

61 

4 62 


Neutral; don’t like oi dislike 

5+ 

4 09 


Don't know, no gcocl reason 

54 

4 09 


I like them 

40 

3 03 


Thcjr ways 

38 

2 88 
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TAELE 1 (colUiniicd) 


Nation or lace 

Mo-it Loiiiiiion notions foi 
each nation 

Niiinbci of 
mentions 

Per Cent 

Japauist’ 

Not acfiuamtecl, don't know imioli 




about ilicin 

297 

22 50 


Wni-lovmg, like to fight 

lOS 

7 95 


Wni on China; treatment of China 
Neutral, don't like or dislike 

89 

6 74 


49 

3 71 


Their wajs 

47 

3 56 


Good, nice, kind 

47 

3.56 


Don't know, no good lea'-oii 

43 

3 26 


I don’t like thein 

38 

2 88 


They au my friends, acquaintances 

34 

2 58 

Jctu 

Not .icqnaiiilcd, don't know nnicli 
about them 

1C7 

12 65 


They me iny fuends, acquaintances 

146 

II 06 


I am a Jew 

123 

9 32 


Good, into, kind 

101 

7 63 


I don’t like tlicm 

59 

4 47 


Clieateis, Kyppeis 

44 

3 33 


Don't know, no f 2 ;oo(i icnhon 

44 

3 33 


Nciilinl, don't like oi dislike 

40 

3 03 


Then ways 

37 

2 80 


MeMcan Not ncc|ii>Mntcd, don't know mticli 



about them 

323 

24 47 


Good, nice, kind 

96 

7 27 


They aio my friends, acqunmtanocs 

76 

5 75 


Don’t know, no good icnson 

67 

5 08 


Ncntial, don't like or cliilikc 

50 

3 79 


Then ways 

40 

3 03 


Oiir jicighbojs, live on llic samt continent 

36 

2 73 

Nemo 

Good, nice, kind 

Not acquainted, don’t know much 

147 

1114 


about them 

136 

10 30 


They’ic not like ns 

107 

8 11 


They me mj' fiicnds, atqiiaiiitances 

86 

6 52 


Dirtv 

68 

S IS 


Don’t know, no good reason 

61 

4 62 


Neutinl, don’t like or dislike 

56 

121 


I don't like them 

49 

3 71 


Indifstiioiis, good norkerij 

49 

3 71 

Pole 

Not acquainted, don’t know miith 




about them 

544 

41 21 


Don’t know, no good reason 

95 

7 20 


Good, nice, kind 

91 

6 89 


They are my fuends, acquaintances 

55 

417 


Ncntial, don’t like or dislike 

40 

3 03 


I am of Pnlisii descent 

36 

2 73 


Then wavs 

22 

1 67 
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'I'AULE 1 (rontiniied) 


Nation 01 rncc 

Moat Lommon noliona for Number of 

each nation mentions 

Per cent 

Russian 

Not acquainted, don’t know much 




about them 

417 

31 59 


Good, nice, kind 

93 

7 05 


Don't know; no good reason 

S6 

6 52 


They aie my fi lends, ncijuaintantei, 

+9 

371 


Neutinl, don’t like or dislike 

+3 

3 26 


I am of Russian descent 

41 

3 U 


Then ways 

33 

2 50 

Scotchindu 

Not acquainted, don’t know much 
about them 

262 

19 85 


Stingy, tight 

112 

3 48 


Good, nice, kind 

112 

8 48 


I am of Scotch descent 

84 

6,36 


They are my fnends, acquaintances 

SO 

6 06 


Don’t know, no good leason 

65 

4,92 


ThnCty 

<18 

3 64 

Statnaiil 

Not acquainted, don’t know much 
about them 

327 

24 77 


Good, nice, kind 

106 

8 (13 


Don’t know, no good icnsoii 

80 

6 06 


They are my friends, acquaintances 

63 

4 77 


1 like them 

47 

3 S6 


Nciitinl; no good reason 

44 

3 33 


Tlieit (lancing, good danccis 

38 

2.88 

South Amencau 

Not ncqunlntcc], don't know much 
about them 

425 

32 20 


Good, nice, kmd 

95 

7 20 


Don't know, no good tcason 

81- 

636 


I like them 

49 

3 71 


Neuttnl, don't like or dislike 

48 

3 64 


Our nciglihois; live on the same continent 
They're much like us 

I’ve read about them , studied nbout them 

46 

3 48 


42 

3 18 


42 

3 18 

Swede 

Not acquainted, don’t know much 
about them 

391 

29 62 


Good, nice, kind 

147 

11 14 


Don’t know; no good reason 

93 

7 05 


They are my friends, acquaintance'? 

65 

4 92 


r like them 

36 

2 73 


Neutral; don’t hke oi dislike 

33 

2 SO 


I am of Swedish descent 

32 

2 42 


Peace-loving 

32 

2 42 

Tu,k 

Not acquainted, don’t know miith 
about them 

495 

37 SO 


Don’t know, no good reason 

102 

7 7-^ 


Mean, cruel 

60 

4 55 


Good, nice, kind 

47 

3 56 


1 don’t like them 

46 

3 48 


Neutral; don’t like or dislike 

44 

3 33 


War-loving 

28 

2 12 
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ligious ficcclom, ficcdom of speech Theie wcie nine such mention!) 
in 1938 and none in 1934 Othci reasons foi e\picssed feelings 
toward Amencaiib aic they aic educated, advanced and modern; 
loval, faithful; all fur one, one for all, mind their own business, 
industiioub, don’t think thcy’ie hettei than anyone else, have made a 
gicat nation out of nothing, whenevci they fight, they fight foi 
ficcdom, biavc, sclf-ieliant Only one child expressed a dislike 
foi Amci leans, calling them two-faced and dishonest ‘ 

The childien’s notions of the Cliiticse have clianged fanlv miicli 
between 1934 and 1938 “SI 3 ', sneaky, ciaft}’” aiipcars a*; one of the 

si\ most fictiueiuly incntioncd notions hecaiisc of its fiequcnt incn- 
tion in 1934 In 1938 the children nioie often think of the Cliinese 
as being faithful, fiicnds of Aincnca) oppressed, advanced, ,ind of 
China as a nation that descivcs pitv and that fights foi its lights 
and IS defending itself against Japan Some notions expiessed in 
1934 again appeal m 1938, such as the Chinese aie uncivilized and 
backwaul. 

Cliildieii's noticms of the English, othei than those included in 
the most fiequently given, icfeued to then bpoitsmanslup, then 
being civilized and modem, industiiuus, honest, fair, nnd squaie 
Moie specific lesponses toward the behavior of the English govern¬ 
ment appear in 1938 For example, one child desciibes them as 
fighting foi peace ami the Jews in Aiahia; another dc’^crihes them 
as being full of duty politics 

A niimbci of the child icn’s icactions toward the Ficnchmeii are 
influenced bv oui eail.v histoiy and the fact that Fiance helped us 
in the Rcvolutionaiy Wai, gave us the Statue of Libcitv, and ,jho 
by tile fact that we weic on then side in the Worlil War A 
mimhei of icfeieiiccs also appeal to the fact that the Ficnch have 
beautiful aichitectme, ait wotk, and c.ithedrals 

The most obvioub change m the chiUhcn’s icactions towaul 
Geiinaiis is tliat thcic is a (hopping off of such qualities as gay nnil 
jolh, industnous, intelligent and fiicndly, iiliich got anywlicic from 
10 to 15 mentions in 1934 and only two 01 tluee mentions m 1918 
In the 1938 lesponscs of the childien theie is a substantial increase 
m thinking of Geimany as being a tiouble makei, a pcisecutoi of 
people, a nation that mav cause a woild war, and unfavorable 
lefcieiiccs to Hitler 


Tor <1 complete piofile of this child’s nationality preferences sec (9) 
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Though the c-iultlien know lelativcly little about the Hindus, 
they do think ol them lather olten, mme so than they do of other 
nations, m tcims of religion In their leactions to the Irish, aside 
fiom thinking of them in terms of being gay arid jolly very often, 
so that it rates among the fiist six reasons, they also think of them 
as being good hghteis, who fight for their rights and have hot 
tcmpeis. In leaction to the Italians, the children as a whole seem 
to know not too much about them. Twenty-five childicn thought 
of the Italians in teims of their food and cooking, mostly favoiablc, 
and 19 in terms of their music and singing. In 1934 there were 
23 children who thought of the Italians as being friendly, but there 
were only four such icsponses m 1938 

Reasons, other than the first six oi seven given, for liking the 
Jews are that Jesus ytM one, they ,ue religious, mteUigcnt and 
smart, gay and jolly, honest, peaceful. Reasons for disliking them 
include they arc stingy, because of their religion, aie not Chiistian, 
crucified Chiist, don't mind their own business, try to run our 
country, are not fiiends of America. Notions other than tliose listed 
in Table 1 for the Mexicans are they are interesting, like their 
dress, they arc much like us, are mean, sly and sneaky, dirty, have 
good music and singing Reasons other than the most frequently 
given for liking the Negro include they are ns good as we are, arc 
fiiendly, industrious, gay and jolly; are treated badly. Reasons for 
disliking them include they take advantage of the whites, rob, steal 
and commit ciiines; arc mean, tieacherous, and should have stayed 
in Africa 

Of the Poles the children m general know lelatwcly little Their 
notions, othet than those listed in Table I, include, industrious, 
peaceful, dirty, mean, fiiendly. Frequently mentioned notions about 
the Russians icfcrred to their dancing, music and singing, and dress 
Communism was given as a reason for disliking them more often in 
1934 than in 1938 In 1938, the Russians were thought of more 
frequently as people who weie trying to build up then country and 
impiove themselves. 

Aside fiom the most frequently given notions, the Scotch are most 
often thought of as intelligent, gay and jolly, honest, industiious, 
and having fine music. The Spaniards arc ficqucntly thought of 
with icference to their music, dress, their bullfights, and expira¬ 
tions South Amei leans are thought of as industrious, uncivilized, 
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mean, dangerous, fncndly, polite and icfmcd, and as a friend of 
America. Some ficquently mentioned notions concerning the Swedes 
include they aie industiious, mind their own business, aie strong 
and healthy, friendly, civilized, and advanced The Turks me most 
ficqucntly described as being dangerous, savage, and uncivilized 
Theie aie also numerous leferences to their religion and to their 
ivars with Christians. 

2 Steieotypy m ChtUhen'i Concepts Nations and I^aces 

That our childien’s race concepts tend to be stereotypes—pictures 
in tbc licad—in the sense in winch Lippman® fiist analyzed thcii 
influence in the foimation of public opinion can easily be observed 
fioin the data reported in Table 1 A more concise iiictuie of the 
extent of stereotypy in reasons given can be obtained from the data 
icpoitcd in Table 2 Here is reported the convergence of judgment 
as indicated by the concentration of answers found in the reactions 
of the children to each nation oi lacc Concentration or convergence 
IS icportccl in tcims of percentage of the total number of possibilities 
for the first six most common notions The columns aic presented in 
reverse order; the total per cent for the first six notions appears in 
the first column, and the pei cent of the most ficquently mentioned 
appears in the last column 

A glance at the fo\cgomg tnble indicates a fair amount of stcnieo- 
typy in children’s thinking about all nations and r.aces. Stereotypy 
considered in terms of concentration of answers is generally the 
result of the childien having one or relatively few fixed notions that 
appear over and over again. In a few instances concentration is rc- 
enfoiced by the children’s ignorance about the nation Responses 
to America illustrate the formci, reactions to Armenia, the lattci 
III all but three of the nations and races listed, the first six most 
frequent notions include more than 50 per cent of the total number 
of icsponses The three are the Clunese, the Negio, and the Jew, 
and the first seven most frequent mentions in all instances pass the 
50 per cent mark The first two mentions hit the 50 per cent zone 
for the Hindu in 1938, the fiist three in 1934 The first three 

®For a discussion of the meaning of stereotyjios the reader is refened to 
Walter Lippman’s Piihiic Opiiiiuu (8), Stuart Rice's Quniilitnlivc Mitliods 
III Politics (I6), and Meltzer’s "Personification of Ideals and Stereotypes in 
Problem Children” (13) 
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TABLE 2 

Stereotypy in Chiidkln's Concppts or Nations and Races 



1 

. otal ol 

Tol.il ut 

Total of 

Total of 

Total of 

Total of 

Nation or race 

lst6 

1st 5 

l<!t + 

lst3 

lst2 

1st only 

Ameucan 

193^ 

91 8+ 

90 63 

89 22 

85 79 

80 94 

74 27 


1938 

86 67 

83 9+ 

81 21 

78 48 

74 24 

66 Q6 

Armenian 

193+ 

77 86 

76 15 

74 13 

70 09 

65 75 

60.80 


1938 

72,12 

70 91 

69 09 

67,27 

64 85 

58 79 

Chinese 

193+ 

16 05 

+2 +1 

38,37 

3+33 

29 79 

23 63 


1938 

47 27 

+3 33 

39 39 

32 72 

25 75 

17 27 

Englisliman 

193+ 

62 22 

55 55 

+7 27 

33 68 

28 98 

16,16 

1938 

+9 69 

‘14 8+ 

38+8 

30 60 

22 42 

12+2 

Trenchman 

193+ 

5+25 

+9 70 

U1+ 

38 08 

31+1 

1616 


1938 

51 52 

+7 28 

42 73 

37 S8 

30 91 

2182 

Geiirifin 

193+ 

60 51 

55 76 

50 81 

+2,73 

33 13 

21 11 


1938 

51.51 

47 57 

40 60 

32.42 

2+ 24 

14,2+ 

Greek 

193+ 

56 68 

53 0+ 

48 90 

44 35 

38 59 

30 91 


1938 

56 96 

54,5+ 

51 81 

47 57 

39 09 

29 70 

Hindu 

193+ 

60 +1 

57+8 

5415 

50 61 

46 06 

40 00 


1938 

59 99 

57 87 

55 75 

53 63 

50 90 

42 +2 

Iiishmaii 

193+ 

65 74 

62 41 

55 95 

45 45 

33 53 

19 29 


1938 

6+87 

60 02 

54 8+ 

4+ 5+ 

32 42 

20 00 

Italian 

193+ 

5+45 

50+1 

+5 97 

40 21 

29 60 

16 77 


1938 

53+5 

+9 +2 

+5 18 

40 OO 

3182 

19 70 

Japanese 

193+ 

47 46 

+3 62 

39.48 

35 14 

30 70 

2+ 6+ 


1938 

57 83 

55 46 

52 73 

50 00 

36 36 

20 30 

Jew 

1931 

+9 79 

+6 46 

41 61 

33 53 

22 52 

11 31 


1938 

+7 29 

+ 3 05 

33 81 

33 63 

27 27 

1636 

Mexican 

193+ 

50 91 

47 37 

43 S3 

38 58 

33 33 

25 35 


1938 

46 69 

43 36 

39 72 

34 54 

29 09 

2182 

Negro 

193+ 

40.+S 

+1 60 

3615 

29 89 

20.50 

1101 

1938 

46 36 

42 42 

3818 

31 82 

24 55 

13 03 

Pole 

1931 

6473 

61 60 

58 47 

53 42 

4615 

38 78 


1938 

66 98 

65 46 

63 64 

60 91 

5515 

+8 48 

RMssiaii 

193+ 

56 27 

53 0+ 

+9 SO 

+ 5 86 

39 29 

32 12 


1938 

52 73 

50 00 

46 97 

43 03 

36 67 

30 00 

Scotchman 

193+ 

5+ +5 

+9 80 

+3 64 

37 18 

28 49 

18 79 


1938 

53 34 

48 49 

43,64 

37.88 

30 91 

23 03 

Spani.ird 

193+ 

SI 01 

47 78 

+3 7+ 

39 40 

33 3 + 

2+75 


1938 

53 05 

49 11 

+3 93 

37 87 

31 51 

2+ 54 

South 

193+ 

56 97 

53 03 

47 27 

+ 3 23 

38 89 

30 91 

American. 

1938 

57.26 

S+84 

5242 

V9 09 

++ 2+ 

36 06 

Swede 

1934 

60 09 

57 46 

5+ 13 

48 88 

41 61 

29 59 


1938 

59 70 

SS 76 

5121 

4+85 

38 18 

29 70 

Turk 

103+ 

6171 

58+8 

5+8+ 

SO 60 

+5 +5 

37 98 


1939 

5S17 

5+ 8+ 

51 51 

48 18 

4+54 

36 06 

Median 

1934 

56 68 

53 0+ 

+7 27 

12 73 

33 34 

2+ 75 


1938 

53 34 

50 00 

46 97 

+3 03 

32 42 

23 03 

Range 

193+ 

46 05 - 

41 60 - 

36 IS - 

29 89 - 

20 50 - 

11 01 - 



91 84 

90 63 

89 22 

85 79 

80 94 

74.37 


1938 

16 36 - 

42+2 

38 18 - 

30 60 - 

22 42 - 

12 42 - 



86 67 

S3 9+ 

81 21 

78+8 

74 2+ 

66 06 
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mentions include 50 pei cent or moie of all icasons given foi cx- 
picssed feelings toward the Pole m both yeais llicy pass the 50 
pci cent i^onc foi tlie Tuik in 1934, hut it takes foiii mentions to 
pabs that zone in 1938 Tlie Jrisli and the Swede jias*! the 50 pci cent 
zone in fovu mentions in both ycais The childicn’s reaction to 
Gcimany and England is less steicotyped in 1938 tli.in it is in 1934 
Wlicrcas in 1934 the 50 pci cent /one is passed bv the foui most 
fiequent mentions, this mailc is not pa-^sed in 1938 until the (list siv 
Reactions to the Japanese, howevei, show increases in stcieotvpv in 
1938 ovei 1934 Apiiaientlv the events in Europe liave made 
cliildien become moie awaic of specific situations, p.uticulaily in 
iclation to England and Gcim.my, and their icspoiiscs h.ive thcie- 
fore become mnic difteiciitiatcd towaid these two nations. Stereo* 
typt IS theiefoic dccieased The degiccs of stereotypy m both 1934 
and 1938 foi the othei nations are indicated in the table 

3 Redsons for ChiUlK‘>i‘s Feelings About Nations and Races 

From the data thus far presented, it is obvious that cliildien li.ivc 
definite piefcieiices and have icnsons foi them Tliey have leasons 
foi their like and dislike foi and indiffciencc to the vniious nations 
studied. To desciibe all the leasons given by the cluldien for then 
leactions towaid eveiv nation studied would take too much space, 
because the cliildren give a laige vniiety of reasons for their feelings 
Foi example, foi their oxjjicssed feelings towaid a single nation 
which IS generally favored, England, they give 825 leasons foi 
liking, 147 for mdifteieiice, and 17 foi dislike For then cxpicssed 
feelings towaid one of the least fiivoicd nations, Tuikcy, they give 
123 leasons foi liking, 547 icason^ foi indiffciencc, and 365 foi 
disliking The total luiinbci of icasons given bv all children fur 
liking .ill nations studied is 10,748, for indifteiciice, 10,741 lersons 
weie given by the children, and for disliking, 4,125 icasons Since 
in this papei vve aie iiiteicstcd not only in the specific notions of 
the cliildien towaid each nation but also in tlie loasons thev give foi 
liking any nation oi disliking any nation oi expiessmg any feeling 
towaid any nation, by lumping .ill icasons for expicssion of .1 feel¬ 
ing towaid all nations wc gam some insiglit into tile natuie of the 
cluklicn's nationality feelings It is a f.ut that the numbei of 
leasons given by children for their feeling is to some extent dctei- 
miiicd by their vocabulary or the qualities with which they me 
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familial, and they will give many of the same leasons foi expicss- 
ing feelings toward many nations. In Table 3 we arc giving the 


TABLE 3 

Ten Most Common Reasons roit Likinc, All Nations or Races 


Rcnscii 

lotill 

Percent 

Good, nice, kind 

1595 

14 8+ 

They arc my fiiends, acquaintances 

1287 

11 97 

I am one, it is my nntionality 

107+ 

9,99 

I am of — descent 

1001 

931 

I just like them 

626 

5 82 

They are much like us 

311 

2,89 

They are friendly 

297 

2 76 

I don’t know, no good reason 

273 

2,S4 

Theh ways 

266 

2 47 

Gay, jolly 

246 

2 29 

Total 

6976 

64,88 

(Total number of like mentions— 

-10,748) 



10 most frequently mentioned reasons foi liking expressed by the 
children; the 10 most ficnqucntly mentioned reasons foi indifference 
in Table 4; nnd the 10 most frequently mentioned lensons for dis- 


TABLE 4 

Ten Most Common Reasons for Indifference to All Nations 


Reason 

Totnl 

Percent 

Not Bcquainted, don’t know much about ilicnn 

6011 

55 96 

Neutfal*, doft't like or disUke 

S17 

7 61 

Don’t know, no good reason 

80+ 

7 49 

Good, nice, kind 

611 

5 69 

Some are all right, some aren’t 

238 

2 22 

Nothing against them 

223 


They are my friends, I know some 

215 

^^KiSiSI 

They aren’t like us 

150 

139 

Their ways 

133 

1,24 

I've read about them, studied about them 

79 

0 74 

Total 

9281 

86 42 

(Total number of neutral mentions— 

-10,741) 



liking in Table 5 These are presented in tcims of mention and 
per cent Othei reasons given for each feeling are also indicated, 
without tabulations, directly following the first ten 

Illustrative of other leasons given for liking nations arc* honest, 
loyal, faithful, fricndlv, clean, thiiftv, intelligent, peaceful, mind 
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TABLE 5 

T TN MoiT Common Reasons for Dislimnc Ail Nations 


Reason 

Total 

Per cent 

I don't like them 

521 

12 65 

Not acquainted, don’t know much about them 

+22 

10 25 

Mean, ciiicl 

282 

6 84 

War-loving, like lo fight 

25+ 

616 

They are not like vis 

229 

5 55 

Their ways 

200 

4 35 

Don't know, no good reason 

197 

4 78 

Duty 

169 

4 09 

Sly, sneaky, cr.ifty 

117 

2 84 

No good, bad 

110 

2 67 

Total 

2501 

60 6+ 

(Total luinibcr of dislike mcntioiis—+,125) 


own business, niciustiious, speedi, diess, music nncl singing', Jdticing, 
beautiful countiy, modem and advanced, skillful, biave, good liglit- 
eis, inteiesting, fiiend of America, tinde with us, maiiufaciure 
many things, polite and icfined, are Christian, their food or cooking, 
then icligion, aie oppressed, neighbors of the United States, don’t 
cause tiQuble, geneious, good athletes, explorers, inventors, law 
abiding, ait talent and ait work, stiong and healthy, arc easy to 
get along with, patriotic, philosophical, paid therr debt to the 
United States, aie adventuious, perseveiing, helped us in wars, 

Illustintivc of other reasons given foi indifference to nations arc. 
they can’t lielp tlieir coloi, it's not then fault they staited the World 
Wai, some nations yes, others no (with leference to South 
America), Rlussolini—no, some citizens—yes, and like people but 
not ruler (both with refeicnce to Italy). Aside from the obviously 
neutial reasons listed above, the majority of reasons given for in¬ 
difference to nations are duplicates of reasons given for liking and 
disliking 

Illustrative of other reasons given foi disliking nations arc un¬ 
friendly, appearance, greedy, rude, steal, rob, kill people, stingy, 
selfish, stupid, liave a dictator, aie having wai, may cause a war, 
had a war with us, cheaters, dishonest, suspicious, don’t mind their 
own business, stubborn, lazy, have no fiecdom, want their own way, 
aren’t Christian, too aggressive, their attitude oi spmt, drunkards, 
pick on small nations, uncivilized, backvvaid, don’t pay their war 
debt, fight foi land, want to rule the world, because of Hitler and 
Mussolini, conquest of Ethiopia and Austiia, enemy of America 
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4 Natwiialify aud Race Attitudes of Awencm Children 

The social bignihcance of an attitude Ucs \i\ the fact that it icp- 
losents a "set” oi detei mining tendenev for iiitei action The extent 
to iviiich Ameiican cliildien me set foi vaiious styles of inteiacting 
adjustments witli the 21 nations or laccs is indicated in Table 6. 
Catcgoiies used for cUshifying styles of adjustment aie fiist, identi¬ 
fication (in gioiip), second, fiiendly inteiacting icactions, third, le- 
actions which indicate ncutial acceptance, and, fourth, hostile in¬ 
teracting icactions Tlie pei cent of “don’t know” answers repotted 
111 the last column aie included hcic because they also indicate an 
unpLeclict.ible “set” foi intciaction 
A study of the foregoing table indicates that the cliildien, as fai 
as then set? oi cues foi iclalions with othci cliildien fiorn all 
nations studied aic conccincd, have icactions in 1938 that aic quite 
like those in 1934 The only difteience is in the laigei number of 
“don't know” answcis given in 1938 Roughly, then icactions 
indicate that tlicy can get along in fnciiclly mflnnei or bcitei with 
approximately 36 pci cent of cliildien fiom nations studied, can get 
along with ncutial acceptance or bettei with 49 pci cent, and towaid 
appioximatcly 12 pei cent have hostile intciacting icactions The 
"don't know” answcrsi aie unpicdictable in a lump, since tliey aie 
given chiefly for ncutial icactions but also aio given for like and 
dislike reactions 

In thcii fiiendly inieiacting icactions, they late the Englishman, 
Frenchman, and Inshman highest, and Aimenian, Hindu, and Turk 
lowest In then ncutial acceptance icactions, the Chinese, Italian, 
and Ncgio latc highest, and the American, Englishman, Frenchman, 
Iiisliman, and Swede rate lowest In their hostile inteiactmg le- 
actions, the childien late the Hindu, the }apancse, the Jew, the 
Negro, and the Tuilc highest, and the American, Armenian, Enghsli- 
niaii, Ficnchman, and Irishman lowest 

E General Conclusions 

1 What chmnte of opinion influences cluldicn's thinking about 
nations and races is revealed m the picsent study by an investiga¬ 
tion of the content of then concepts about these nations, the extent 
to whicli concepts tend to be stcicotypcs in the sense of “pictuics m 
the liead” as fiist used by Lippman in his studv of the foirnation of 
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FABLC 6 


N.vTifiNM ii'Y AND \niruuts ot AMrRic\N Cmiourn 



Identi’ 

% Friendly 

% Neutral 

% Hostile 

Yo Don't know 


fication 

interacting 

acceptance 

interacting 

and no reason 

Nation or race gioup)reactions 

reactions 

reactions 

given 

Americ.'in 

1934 

74 3 

23 8 

0 5 

0 1 

12 


1938 

66 1 

324 

0 6 

DO 

09 

Armenian 

1934 

00 

12S 

11 2 

40 

72 2 


1938 

12 

70 

6 4 

06 

84 8 

Cliincsc 

193k 

00 

22 9 

21 5 

26 9 

28 7 


1938 

06 

44 8 

18 2 

106 

25 8 

Englishman 1931- 

97 

692 

6 0 

1 3 

13 8 


1938 

13 0 

57 2 

10 8 

27 

163 

Frenchman 

193+ 

61 

56 5 

U 1 

22 

241 


1938 

36 

47 0 

10 9 

30 

35 5 

German 

193k 

21 1 

i6 7 

9 9 

133 

13 5 


1938 

14 2 

28 5 

12 1 

25 8 

19 4 

Greek 

1934 

27 

22 4 

168 

17 5 

40 6 


1938 

24 

28 8 

158 

8 5 

44 5 

Hindu 

1934 

00 

9.9 

130 

24 2 

32 8 


1938 

00 

10 9 

103 

79 

70 9 

Inslimnn 

1934 

19 3 

46 9 

108 

33 

197 


1938 

20 0 

49 4 

91 

12 

20 3 

Icalinn 

1934 

58 

17 2 

188 

111 

27 2 


1938 

12 

291 

197 

188 

312 

Jap.mqse 

1934 

00 

201 

20 0 

25 8 

341 


1938 

00 

8 S 

82 

582 

252 

Jew 

1934 

no 

26 5 

1S2 

26 4 

21 0 


1938 

46 

28 2 

164 

221 

28 8 

Mexican 

1934 

06 

39 3 

18 9 

137 

37 0 


1938 

1 2 

34 2 

17 0 

8 5 

391 

Negio 

1934 

00 

23 3 

25 + 

32 1 

192 


1938 

00 

30 3 

20 0 

22 8 

26 9 

Pole 

1934 

3 I 

184 

13 4 

8,9 

562 


1938 

1 S 

109 

106 

3 9 

73 n 

Russian 

193+ 

32 

22 0 

17 3 

107 

46 8 


1938 

27 

24 2 

152 

94 

48 5 

Scotchman 

1934 

62 

357 

170 

9l0 

32 2 


1938 

69 

303 

15 5 

49 

42,4 

Spaniard 

193 k 

09 

359 

16 1 

73 

399 


1938 

06 

28 5 

18 2 

94 

43 3 

South 

193+ 

0 + 

326 

159 

5 5 

45 7 

American 

1938 

03 

23 I 

124 

2 1 

62 1 

Swede 

1934 

2 1 

3k6 

I+l 

40 

45 1 


1938 

33 

37 9 

100 

12 

+7 6 

Turk 

1934 

01 

75 

137 

23 0 

557 


1938 

OO 

10 3 

124 

152 

62 1 

Average 

■ERI 



14 6 

13 2 

34 6 





128 

11 3 

40 + 
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public opinion, then leasons for liking, disliking, and being indifter- 
ent to vaiious nations and inccs studied, and tlic significance of their 
concepts as cues oi sets foi social interaction m the Amciican scene 

2 These findings can more adcqu.itch be undci stood if mter- 
pietcd in the light of previous studies concerning then piefcieiiccs 
and attitudes. Pievious studies repoited are "Group Differences in 
^Nationality and Race Preference!, of Children" (11) and ''Attitudes 
of American Children Toward Peaceful and Warlike Nations in 
im and mS" (9) 

3 Fuitliei light on childien’s development of nationality and 
race concepts can be obtained by a study of grade to giade develop¬ 
ment and sex difteiertccs in these giades. This study is now in 
pi ogress 

4- Foi obtaining deeper insight into the foimation of these con¬ 
cepts and attitudes, further study by the use of intensive interview¬ 
ing methods including selected clinical case studies is indicated. 
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SHORT ARTICLES AND NOTES 


The Joiini/il of Geuriic Psyilio!o//y, 19+1, 68, 201-209 


TICKLING AND LAUGHTER T\VO GENETIC 
STUDIES' 

Di fiailjiu/il uf I’syihoht/}', liilititli Collier 


Cl \iu:ncI' Li uiia 


Until the past clcuiule stvidits nt hiuy;lito» \veu’ uniiLciiu'd piiiiti- 
pally with the laughtei of .ichilts and ^utli the puiKiples by which 
huighCiii piockicing sitiifitions coiiUl he el.issihed (thentics of hiiigli- 
ter) The .ippioacli was speeiilatnc and thtoiotieal lathei than 
obseivatioiial Ruciu studies, on the othti hatul, have been laigelv 
obsciVcitional and at the iiuisciv school level 

Ticlcling w’as used spaiinplv oi not at all in these investigations 
Ncvcitheles, one investigatoi lepoits, aftei an extensive use ot a 
Wide vaiietv of stimuli on nuisciv school children, that tickling 
was the most dependable stimulus foi the piodiiction of laughtei (1) 
Little is known about the gcncsi', of the lauglitci icsponsc rn 
tickling dining the pre-nuisciy school veais One of the few cnni- 
pidiensive investigations of smiling and laughtei dining the hist 
voai IS that bv Di Ruth "Washlnnn mote than 10 vcais ago (2) 
Though Di Washbiiin hcisclf was usually unsucccssfii! in piodiicing 
laughtei thiough tickling, she lepoits that the niotlicis, when ic- 
iiucsted to make then bahics laugh, usually icsorted to tickling The 
follow’ing two paiagiaplis (.ontain piacticallv all Di Wadibuin 
has to say on the iclationship of tickling to laughtei ni this mono- 
giaph (pages 4fiO-481) ’ 

"Ticklinfi St\ciiil possihlt u.iys of siiinulatmK tlic cliilcl 
by tickling were on the schedule, but tlitso weie used witli cv- 
treme coiiscrvntisrn, and, if at all, only at the end of the hour 
mtcispeised with dressing nnd ineasiiiing The methods wtit 

’•‘Received in the Editoiial Olhee on November +, 1939 
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ns follows' With the subject m the prcferictl position, cilhei 
dorsnl or seated, he was touched lightly just under the jaw¬ 
bone on either sule of the face, or, while the infant's knees 
vvere bare, the experimenter's fingcia weje played over them 
lightly. A third method was to lean over the doisal child (or 
forward to the seated one) and whisper in his ear “Sometimes 
this IS fun” (note the niimbci of sibilants in the sentence) 

Most frequently however the mother was asked to rcpoit on 
the ticklish placea discovered m dressing, etc When the 
mother wna asked "to make the child laugh” with no indication 
of how to try to do so, she usually attacked hint with intent to 
tickle, the most favoied legions being under the chin, under the 
arms or in the center of the abdomen 
"Comment The e'^penmentcr was successful m eliciting 
laughter only once in response to tickling (2+ weeks) The in¬ 
cidence of negative response and smiling response was about 
equal from 24 to Si weeks The mothers were successful In 
eliciting laughter (one subject at each age- level) at every level 
from 24 to 52 weeks'" 

The compaiative wealth of studies on the two to six year age 
levels ,\nd their dearth during the iiist two years is due, of course, 
to the presence of large groups of childien Rvailablc foi expeiimentnl 
purposes In modern nuraeiy schools. In{<xnt8 below the ptcschool 
age are not conveniently giouped and usually live exclusively under 
home conditions which cannot leadily be contioUcd for experimental 
purposes. Nevertheless, it is during the first two ycnis ot life that 
the laughter responses to tickling, as well as to other stimuli, orig¬ 
inate. By the time the child cnteis nursety scliool those responses 
are well established 

The general purpose of this investigation was to obseive the 
genesis and development of the relation between tickling and laugh¬ 
ter during the first year until that leUtionship had become more 
stable, more specifically, we sought to discover whether oi not 
laughtei would appear m response to tickling, as an aspect of the 
maturational process independently of any association with other 
laughter provoking stimuli A sccondaiy object of the investigation 
WMS to observe the characteristics of the total lesponsc pattern made 
innately to tickling 

To isolate the tickling stimulus from othei possible laughter 
ptoduemg stimuli, it's ntccs^atv to peirow tioklmg oi the hahy only 
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when those stimuli aie absent That is to say, the babv should ncvci 
be tickled when he can sec oi hear a person laiiuhing oi when huigh- 
tci IS being piodiiced or facilitated in him by jouncing, a peek-a-boo 
game or the like 

Since dependable controls aie difficult to introduce m the avcriige 
home, It seems worth while to report the findings sccuicd with one 
bov and one girl who did spend the fiist year of life under the 
conditions descubed in the preceding paiagiaph (A study of only 
one individual \s significant, vf thcie is reason to believe that the 
study IS of a chaiacteiistic in which lie is piobably typical of Ini- 
manily in general ) These childicii lycie the aiithoi’s fouith and 
fifth children respectively According to periodic examinations given 
them by the staff of Fels Rescaich on prenatal and postnatal de¬ 
velopment, they had no physical, emotional, or othei abnoimahtics, 
though they were both soincwlmt above avciage in mental and 
physical development. 

The mothei’s coopeiation was elicited in not tickling these chil- 
clicn, and in seeing to it that no one else tickled them, apart from 
the cxpciimentnl sessions Duimg those sessions the children were 
tickled fiist lightly and then faiily vigorously by the author’s, or 
the mother’s, fingeis, or occasionally by a tassel, iindei the armpits, 
along the iibs, undei the chm, in the sides of the neck, inside the 
knees, 01 on the soles of the feet Before approaching the infant, the 
experimenter always concealed his face behind a 12" by 15" piece of 
cardboard, having a nairow slit in front of each eye through which 
the infant could be obscived ^ While tickling, the experimenter 
always sought to keep a smilclcss, sobei cxpiession, even though his 
face was hidden behind the cardboard shield 

The expeiiment was started with the fiist child when he was 
five weeks old and -with the second child when she was 14 weeks 
old In neither child could laughtei be elicited by tickling at the 
start of the experiment Both cluldicn laughed in icsponsc to other 
stimuli (jouncing, peek-a-boo games, etc ) bcfoie they laughed in 
response to tickling. It was not until the boy w«is 31 weeks old and 
tile girl 25 weeks old that laughter usually followed the tickling 

'There weie three exceptions to this proccdiiie In one session a piece 
of linen, and in .mother session the left hand, was held m front of the 
face T lie third exception was the tickling effect of Calipers on the ribs, 
liunnH a meihcnl cxamuitWiovi 
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In both cliiklicii laughtei in icM‘'on'<c to tickling became fnmly 
established during the thud quartei of the hist yeai 

The following are the notes taken by the exporimenter immedi¬ 
ately following each cxpenmental session Incidental obseivations 
on smiling and laughter responses to othci stimuli thnn tickling are 
included m biackets 

RL Male Bom Noviitibei 21,1932 

12-28-32 9 A M. 5 weeks UL lying on bed (losing 

When tickled lie squirmed, moving niiiis, legs, tiiuik, and licnd 
Staited to fret Opened eyes 

(R L smiled spontaneously when alunit sk weeks old He 
siTuled Sometimes after a long nap oi a good meal A few 
Weeks Inter he \i«iwally smiled when smiled nt by bis mothei 
or by me) 

1.10-33 9 30 P,M 7 wecltg RL awnke, waving arms, and 

fiettmg n Uttle Tickling lesults in iiKieased movement smd 
Continued fretting, 

1- 26-33 9 30 PM 9 weeks RL. aw.iLe, waving aims, ami 

makuig np down movements with legs When tickled bis 
movements mcieascd, lie aqniimcd, fictted and eiicd, 

(2-17-33 10 A M 12 weeks Aftci his bath, Ins motbei 

moved his aims upwards, downwards and sidewards and bent 
them binging "iTp and down, nnd clown and up", and sniding 
RL gave hi8 first chuckle. When this situation was repeated 
toward ihc end of the same day no pnrticiiiar reactions ap¬ 
peared.) 

2- 19-33 I P M 12 weeks One lioui after feeding R.L 
Awake When tickled he moved and staited to ery 

(2-23-33 9 30 AM, 13 weeks, R L naked at thg Fcls 

House foi physical examination by Dr, II When Dr H’s 
calipers touched ItL’s ribs he laughed aloud Di H did not 
li.ive any cardboard sheet oi otliei scicen m front of his face 
lnit lie Was leading the mensiircincnts at the time and had a 
eoiTiplctfcly 9obtT expression) 

2-26-33 10 AM 13 weeks RL in bathroom On table 

Naked Had jUst had a bath and waa in a good luiinor When 
tickled there was nn increase of movement of niuis and Ugs 
and tiunk The head moved from side to side, hut there was 
no laughter, not even a smile, 

(2-27-33 9 V5 AM 13 weeks After ins bath his mother 

oiled him nil ovei while talking and smiling to him, when she 
said “Boo I Boo!” to him he laughed aloud) 
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3-5'3J 10 A M IS weeks Aftei his bnth liia mother 
tickled Jnm all over several times lie wqs veiy active, He 
did not smile ox Inngh 

3'l2'33 9 30 AM. 16 weeks After his hath while he waa 

still naked, I tickled hira all over No particular reaction 

3-20'33 7 30 P Ivl 17 ivceks B.L lyiiiK on tied and playing 

with a lattic and his foot, Did not make any special reaction 
when tickled all ovci, except that when tickled on the check he 
tended to open Ins month 

(Same day and time When I smiled and laughed at him 
while inising and loweriTig his right aim he chuckled and 
Iftiigheil milaly ) 

+-15‘33 10 AM 20 weeks RL had just had a bath lie 

was naked, active, and in good spirits. There was no spci-inE 
Tcaetton in response to tickhng} he seemed to pay hide attention 
to It 

(4-17-J3 10 PM 20 weeks After evening feeding wliile 

hta eyes were cloaed he smiled repenudly without tht applica¬ 
tion of any nppnrent external stJmulntion SmihiiR under aiiih 
conditions ns these la a fniily ficquent occuriencc ) 

+-23-33 21 Vreeks. Stiine stimuli and lespbnso ns at the 

last aebsion, +*lS-33 

(The mother reports that on several occnsionn when nftcr 
hia bath she has jounced him up and down while Itughing 
nnd saying “Bouncy, bouncy’' he has rcpcnteclly Iniighed ) 

(4-24-33 7 PiM 21 weeke One hoiii after feeding while 

RL was in his mothei’s lap, D , an older brother, made various 
sounds while approaching nnd withdrawing from RL’s face 
nnd smiling at him D held R L 'a hands and moved the latter’s 
arms up and down and back jind forth RL taughed loudly 
D said “I make the same sounds Roger makes when he laughs, 
and then he makes them") 

<3-17-33 10 AM, 23 weeks After both nnd )Uot before 
feeding RL seemed in a good hunioi’ When I tickled him 
there was no apparent change in his reaction He continued 
to coo nnd babble nnd thiash Atound with bia amts and Jcrh 
W licii I tickled Klin in the armpits there may have been n alight 
inerease m hia activity 

(Same date IIis mother makes RL laugh whenever she 
wants to by suddenly approaching lier head to his and snynig 
“Boo!” rather evplosivelv and loudly while j9iincing him a 
little I can get him rciidiW to laugh by raising him m the air, 
tossing him up, suddenly letting him go, and catching him 
again, while smiling at him ) 
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7-2-33 fiJO PM 31 weeks R.L lyinR on bed, fed about 
/in hour ago; good luimor. When tickled in the arm pits he 
chuckled, Jaiiglied atid squirmed This is the first time he 
laughs in response to tickling. The tickling w.ns repeated 
four times, and each time RL laughed Gentle poking and 
tickling anywhere on the iiba usually elicits cluickling, laughter 
and squirming. Tickling on soles of feet, inside kneta, or under 
the clun does not cause any particular reaction at present 
7-1S-3J, 33 weeks Wlicn RL is tickled while la move¬ 
ment, ns when crawling thcic la no paitieulnr reaction to 
tickling 

7-19'33 12 o’clock noon 33 weeks. RL jiist awakened 

from nnp and standing in his cub When tickled in the ribs 
he giggled) squealed and sat clown. When tickled on soles 
of feet and inside knees he attuled After being stood up again 
in Ills ciib he was once more tickled in the ribs He tignin 
squealed, laughed hnrd, and snt down. A little Intci while he 
was trying to rcnch for something) he was tickled once more, 
he squirmed vciy slightly but paid little attention to the tick- 
lingi There was tio laugh. 

9- 15-33 to 9-26-33 41 to 43 weeks Almost always when¬ 

ever I tickle him in the ribs he laughs heartily When 1 con¬ 
tinue to tickle he tries to keep my hand nwny holding it in hia, 
squirms n good deal. 

10- 1-33 2 PM. 4+ weeks, When ticUcd in armpits and 

along ribs R,L laughed but sought to hold my hands and to 
push them away When I tickled the aoles of his feet and 
inside his knees he moved feet and Icgi away, seemed to pay 
little attention to the tickling and did not laugh 

10-8-33 2 PM. 45 weeks Just after feeding RL. was 

sitting in n chair playing with a chain The soles of his feet 
were tickled, through the stockings, repeatedly—at first gently, 
then more strongly, the feet moved but otherwise there was 
no reaction 


E.L Female, Boin February 2, t036 

(S-lZ-Sff 14 weeks, During tlie past month EL. has fie- 
qucntly chuckled wlicn her mother made sudden noises with her 
lips, such as kissing or vYhistliiig sounds, or when hei mother 
smiled and laughed at her, or when her mother slapped her 
gently on the buttocks EL. tends to chuckle when sounds arc 
suddenly made by a face approaching hers. Usually, however, 
ahe merely looks at the approaching f,ice, sqimms, and. opens 
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her eyes and mouth wide, the breathing may come inoie 
quickly and in little gasps,) 

5-30-36 9 30 AM 17 weeks EL lying quietly on bed. 

When tickled, tlicic were movements of head, arms, and legs, 
wrinkled forehead. She did not seem to like it 
7-23-36 7 PM 25 weeks EL lying on bed When tickled 
along ribs on her undershirt, she sqmnned, there %vcic move¬ 
ments of the arms and legs, the mouth opened and there wcic 
chuckling sounds. On fuithor tickling ilieic was no response 
other than general movement (Opening of nimitli seems to he 
a part of n general response to btimulation When she is at 
lest and lelaxed the moiitli is closed Opening (he mouth 
wide and breathing in quick g.asps seem to be the forerunners 
of chuckling, the guttuinl sounds of chuckling seem to he the 
piecmsors of laughter) 

7-28-36 4 PM 26 weeks, EL, on bed waving arms and 
legs When tickled she chuckled When the tic-kling wns con¬ 
tinued, she arched her back, tinned from side lo sidci squirmed, 
and finally whimpered. Tickling elscwhcic than along the 
ribs did not bring about any partieular reaction 
11*1*36 39 weeks For the past couple of months tickling 

along the ribs mid m tho arm pits regularly produces Iniightei 
She sometimes l.uighs also when tickled inside the knees and 
on the buttocks. 

Laughter an Inn-vtc Response to Tickling 

I'lckling along tlic ribs and under the firm pits, especinlly when 
done suddenly, was found to be an innate and dependable stimulus 
foi laughter in both children during and aftei the third quaiter of 
the first year 


Smiling 

In both these childicn smiling occuicd under two totally different 
types of circumstances, Fust, under conditions of apparent well¬ 
being as after a meal or a nap when the baby seemed to be warm, 
rested, iclaxed, and comfoi table This smile did not seem to be 
in response to any particular external stimuli It looked like a 
spontaneous smile of smug satisfaction and was not associated in 
any way with laughtci Secondly, at the beginning of the applica¬ 
tion of some laughter producing situation, such as tickling, and 
before the occurrence of the full-fledged laugh, this smile was rela- 
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lively independent of any particiilai bodily condition and was the 
foierunner of the laiightei produced by external ciicumstances. 

Changes Occurring with Experience in the Tickling 
Situation 

Aftei repeated tickling, the sight of tlie cxperimentei’s slightly 
moving fingers held diicctly above the baby became a conditioned 
stiiniilus for alert, tense attention, increased general bodflv ac¬ 
tivity, smiling, cluickling, and occasionally laughter The sudden 
thrust of the moving fingeis toAvaid the baby’s, ribs became a de¬ 
pendable conditioned stimulus for laughtei 

Eoth infants tickled themselves on scveial occasions, but without 
pioducing icsponses at all as strong as when the expciimentci did 
the tickling Tins faiUne may liave occuned because then tickling 
was too light and gentle and lacked the tension pioducing element 
of unccicamtv chaiactcnstic of tickling by someone else. To be 
effective as a laughtei pioducing stimulus, the tickling had to he 
jeinforced by ii backgiound of at least mild musculai tension, 

The infant’s respomes in the cxpeiimcntal situation became faiily 
fatnndaidized If the experimentei's fingcis slowly appioached his 
ribs, the infant while typically squirming, smiling and chuckling, 
usually held or pushed against the fingcis, but, it the fingcis did not 
continue then advance, the infant commonly pulled them towaiil 
him and, once he had learned the wotds, would say "Tickle me" 

If the infant laughed while being tickled ns he stood up, he usually 
piomptly sat down, appaicntlv because the leg muscles became too 
iclaxed to support him, The relaxing eftects of Liughtei wcie 
frequently obscured by the fact that as soon as he had been tickled 
once, the infant usually made some cftoit to assuie fuitliei modciatc 
tickling 

During the tickling thcie was much squnmmg and general bodilv 
inovement, the amount of this movement seemed to be m inveisc 
proportion to tlie quickness of onset, and amount, of laugh te: If 
the tickling was continued more than a few seconds, the infant 
usually grasped the tickling fingets and pushed them away thougJi, 
once he had succeeded in doing so, he ficqucntly pulled them back, 
saying, "More tickling" If he did not succeed in pushing the 
fingers away and the tickling was continued for a minute or so in 
fairly vigorous fashion the laughter gave way to fretting and 
crying 
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Tickling and Crying 

Ticklinp: for n few seconds at a time Lauded mild squiiminfr .iiul 
lauglitci and seemed to bo pleasant Tloth children mvaiinhlv wanted 
moicof it. On the otliei hand, sustained vigoious tickliny;, especially 
along the ribs and in the aim pits, seemed to be ovcilv CNCitiiig foi 
the children It caused violent bodily movements and eventually 
crving Both babies seemed to enjoy mild, inteimittcnt ticklinp and 
to dread sustained tickling They used then hands as best they 
could to contiol the expciimciitci's fingcis to pioducc a inaxmiuiTi 
of the former and a minimum of the lattci 

Conclusions 

As fai as these two infants weie conccincd, sijiniming and otiici 
gcneitd bodily movements, smiling, chuckling, and laughtei appeared 
innateh (ihioiigh matuiatioii), between six and seven months of 
age, m response to mild, intermittent tickling, especially m the arm 
pits and along the iibs, those icsponses could sometimes be elicited 
by tickling the 'soles of the feet, underneath the chin oi on the side 
of the neck The laughtei pattern bcLame crnditioned, bcfoic the 
end of the fust yeai, to the sight of moving fingcus held above the 
infant and cspccinlly to then sudden tluust towaid the infant’s 
body. Vigoious sustained tickling invaiiablv pioduced violent bochlv 
movements and ciyiilg 
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Tllli: RELATION OF "STUDENT INTERl’S'E" AND 
"STUDENT NEED" IN EDUCATIONAL PSY¬ 
CHOLOGY TO OTHER VARIABLES-^ 

CoUe&e of Lducntiou, UiuvosHy of Geot'ffin 


J E Griieni: and R T Osrorni: 


A PuRposi OF nil' Study 

Implicit 111 much cuiicnt eilucatioii.il ]iliilosoptiv i^' the a^'-iimption 
that students will Ic.iin with maikedh ^J:lcatcl cflicieiKv if the 
spccilic IcdiiimK situations compiisinji; the miiicuUnii ,up ailjusteil 
to the sclf-cxpiesbcil inteiests and bclf-iCLOjim/.i’d lu’ods of tlie 
paitn-ul.u Icarneis coiiLoincd, The picsent study pioposes to make 
a tentativt’ and paitial evaluation of the .ihove assumption as lelatcd 
to elcmentniy cducationnl psycholoRy 

IB Procldurc 

Foitv-ninc Univeisitv of Gcoiftia students eniollcd in an elc- 
montaiy educational psichology class taught by the senioi .luthoi were 
asked to late, on a fuc-point scale, the scvcinl pioblcms in Lehman 
and Stokes’ IFoikbook in Eduiaftonal P^'tlioloffy Separate ratini;s 
wcie made of each pioblem in the M'oikbook bv Ciich student witli 
icspcct to (a) peisonal iiiteicst in the paiticulai pioblcm, (b) esti¬ 
mated importance (i e, need) of the paiticular piobleiu to m-scrvioc 
teadicis Each piolilcm was rated sep.iiatclv toi intciest and for 
importance bv each student on two •jcpaiatc oceasitms. Tlic fiist 
latings of piohleins wcie made piioi to instiuetion on the pioblem^ 
Such latiuRs aic lefcircd to hcieinafter as pie-latinos The 'second 
latings on each pioblcm were made after instiuction on the problems, 
consisting of indivulual studv and class discussion, wa-s completed 
All such latmgs are icfcucd to hcicinafter as ciul-iatings In tlic 
statistical ticatment of these data, all latings on both scales wciC 
assigned aibitrary weights from " 1 " (least favoiable) to " 5 ” (most 
favorable). 

In addition to the pie-iatings and cnd-i.iting>, on mteiest and on 
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importance of the scveial problems the following biipplcmcntary 
data were emplovcd (rr) Pie-test and end-test of achievement on 
the pioblcms and (b) intelligence test scores The pre-test and 
end-test of achievement on the several piobleins were of the objec¬ 
tive type Each such test consisted of 20 items each, and each item 
was based on the official lefeicnces to the particular pioblem The 
intelligence test scoics were obtained from the Otis Self-Adniunsiei- 
tn(} Test of Mental Ahtlity, Hit/he) Exannnaiion 

The total souice data dcsciibed above wcic analyzed to throw 
light on the following questions {a) What is tlie effect of iiistiiic- 
tion on the interest ratings of paiticulai pioblems^ That is, do 
students become inoie inteicsted oi less iiiteicsted in problems as 
a icsult of mstuiction^ (b) Do student intciest-estimates of par¬ 
ticular problems become more alike oi less alike as a result of study 
and discussion of auch problems^ That is, does instruction tend to 
increase or decrease Individiml differences in piobVcin inteiest? 
(c) What IS the effect of instrucLion on the impoitance-cstimntes 
of particular pioblems^ That iSi docs the study and discussion of 
paiticulai problems tend to Increase or detieasc the importance- 
estimates of such pioblems^ (el) Docs study and discussion of 
problems tend to mcicase oi decicase individual difteiences m the 
importance attached by students to such pioblems’’ (e) What is 
the iclntion of the prc-iatmgs and end-ratinga of mteiest m paiticulai 
problems to the pre-test arid end-test oi acbievtmcnt m those prob¬ 
lems? "What is the relation of the change in inteiest fiom me- to 
end-iating to the change in achievement fiom pie- to end-test? (/) 
What IS the lelation of the pre-iatings and end-iatings of interest 
in paiticulai problems to intelligence test scoics^ That is, to what 
extent aic intelligente test scoies piedictive of the pre-inteicst oi 
cnd-mteiest of students in particulai pioblems'’ (ff) What is the 
iclation of the pre-iatings and end-iatmgs of the impoitancc of 
paificular pioblems to the pie-test and end-te-^t of achievement in 
those pioblems^ What vs the iclation of the change in impoitance 
fiom pre- to end-iating to the change in achievement fiom pre- to 
end-test^ (/j) Wliat is the relation of pre-ratings and cnd-iatings 
of tile impoitance of paiticulai pioblems to intelligence test scoies^ 
That IS, to what extent aie intciligencc test scoies predictive of 
the importance attached bv students to paiticulai pioblems piior 
to, or following, study and discussion of tliose problems^ 
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Cflicful eftort WAS made to secure inaviiniiin intcicst and co- 
opeiatioii in the ciUne experiment. Each student was .issuicd that 
none of his i.Uings on the scvci.il problems would m any sense 
affect Ills maik on the couisc A lively inteiest in the expeiiment 
on the pnrt of the class was manifested tluougliout Tntciim piogicss 
icpoits on the expeiiment weic made fiom time to time Tlic wri¬ 
te) s aie convinced that there was little, if any, conscious or dclib- 
eiate malingcung on the part of the students p.iiticipating It 
appeals obvious to the wiitcis that such eiiois as aie piesent in 
the data aie of a so\t which could not reason,ihl-y be avoided m any 
typic.ll teaching .ind Icamtng situation Th.U is, it h believed that 
while additional refinement of pioccduie, in an cffoit to scciiic moic 
exact measincs on the sevcial variables, might yield slightly moie 
lelinble findings than those hciein.ifter lepoited, the incieased icli.i- 
bibty *>0 obtained would be spuiious ni the sense that it would be 
based on atypical teaching and Ic.nning situations 

C Summary of Findings 

Although data me available foi analyses of the vaiious pioblcms 
in the Lehman and Stokes’ JVoikbook, only the findings obtained 
on Unit 8 (Tiansfer of Training—Pioblcms 44-49, inclusive) will 
be piescnted hcic since these icsults arc typical of those obtained 
from the entiic study. Tables 1, 2, and 3 present data, pertinent 
to the eight questions laised above, on Pioblcms 4449, inclusive, 

TABLE 1 

I'lir AmouNi and RLiiAniiaiv of DirriRENCi in Median Pru- and End¬ 
rating or Interisi 

Minus Signs Indicnte the Difference Favms the ric-r.iting 
Coelhcicius of Vaiiation aie Shown ,it the Base of the T.iblc. 



44t 

+5 

46 

+7 

+8 

49 

Unit 

VIII 

Median Pre-rating 

3.50 

+ 52 

3 68 

+ 50 

4 59 

4 30 

22 37 

Nfeduan Eiul-rating 

3 75 

4,48 

3 SO 

+ 68 

4 40 

+ 50 

22 50 

Diff in Medians 

25 

— 0+ 

— 18 

18 

— 19 

1+ 

13 

Ciilical Ratio 
Changes in 100 of a 

2 57 

38 

1 71 

I 71 

I 56 

1+7 

36 

True Diffeicnce 

9+ 

61 

87 

87 

85 

84 

59 

V Prc-mtniR 

22 34 

16 60 

23 56 

17 20 

18 30 

1726 

13 1+ 

V End-rnting 

29 6+ 

18 73 

24 80 

16 72 

20 17 

17 72 

15 21 


fSee bottom of page 215 foi piobleni titles 
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'I ABLE 2 

Tup Amount and RiriAiULiTY or DiFFmcNcc in Mldian Phe- and End- 
ratings or Importance 

Minus Signs Indicate the Diffcience FavorH the Pie-rntiiig 
Coelhcicnts of Variation are Shown at the Base of the Table 
__ — 



4Ff- 

45 

46 

47, 

18 

49 

VIII 

Median Pre-iatiiig 

3 91) 

138 

3 72 

4 76 

+ 13 

3 90 

23 40 

Median End-iathig 

3 95 

4+2 

3 79 

+ 89 

3S1 

3 88 

22 10 

DifF in Medians 

— 05 

Ot 

,07 

13 

— 32 

— 02 

— 30 

Critical Ratio 

+1 

80 

61 

I 06 

2 5+ 

17 

73 

Clianccs in 100 of a 
T rue DifFeicnce 

61 

71 

66 

76 

95 

54 

69 

V Pre-iaiinp 

25.81 

19 45 

25 29 

196S 

20 07 

30.19 

10 80 

V End-ialing 

29 73 

17 62 

26,65 

18 36 

2120 

25 S3 

895 


tSee bottom of page 215 for piobkm titles 


and foi Unit VIII ns n whole The obtaincil fnidinfj:!* may he sum¬ 
marized brieflvi as follows 

1 Thcie IS no constant oi statistically idinble tendency foi 
study and discussion of problems to incicabc or decicn'c the meas- 
uiccl student interest In such pioblcms 

2. There is a slight but fanlv consistent tendency for instruc¬ 
tion on problems to be accompanied by an inciea^e in individual 
ditteiences in student mteicst m such problems. 

3 Iiistiiiction on pioblcms has no constant oi statistically icli- 
nble effect on the impo-itance attached by students to such piobicmh 

4 There is a slight but inconsistent tendency foi instiiiction on 
pioblems to be accompanied by a decrease in individual difteicnces 
in the importance-estimates of such pioblems. Tliat is, sLiidents aic 
In close! agieemcnt among themselves conceining the impoitaiict. 
of problems at the conclusion of instruction than was tile case prior 
to instiuction 

5 No appreciable oi statistically lehabU couclations arc found 
between pre- or end-measures of interest and pie- or end-measures 
of achievement. That is, neither the pre-measure nor tlie cnd-mcasiire 
of student inteiest in problems is predictive of the mcasuied knowl¬ 
edge of those problems possessed by students prior to, or at the 
conclusion of, instiuction on such problems No statistically reliable 
correlations are found between the change from pie- to end-inteicst 
latings and change in achievement from pre- to end-test scores 
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TABLE 3 

ZiROOllDIR CORRELAflONS AMONG TIIF SFVtRAL VARIABLES 



4+f 

45 

46 

47 

48 

49 

Unit 

VIII 

Pre- nnd End- 
Interest 

48* 

44* 

45* 

37* 

38* 

57* 

53* 

Pre- and Eiid- 
Iinpoitancc 

31 

S8» 

W 

28 

22 

38* 

46* 

Pre-Interest uiul 
Pre-Ach 

— 03 

04 

Of 

03 

06 

07 

09 

Pre-Interest and 
liiid-Ach 

— 01 

12 - 

-02 

02 

15 

19 

07 

Pnd-lntcrest and 
Eiul-Ach 

— 02 

04 

05 

— 03 

06 

— 06 

— 09 

Pro*to end Change 
in Int and Pic- 
to-ciul Change in 
Ach 

16 

12 

10 

— 01 

— 09 

00 

06 

Pre-Inteiest and 

Intel 

01 

03 

04 

— 09 

— 01 

08 

— 01 

End-Intcicst aiul 
Intel 

05 

11 

07 

— 01 

— Of 

08 

— 12 

Pic-Iin|)oitniicc 
and Pjc-Ach 

02 

05 

0+ 

— 03 

—,10 

08 

— 07 

Fic Importance 
and End-Ach 

03 

00 

09 

03 

0+ 

— 28 

— 12 

Encl-Iinportnncc 
and End-Ach, 

10 

oa - 

-06 

— 07 

— 07 

11 

— 02 

Prc-to-ecid Cliniige 
in Imp, and Pre- 
to-end Change in 
Ach 

23 

— 12 

13 

— 02 

— 09 

07 

13 

Pie-Iinportance 
and Intel 

— 10 

06 - 

-07 

— 10 

— 09 

— 11 

— 14 

Eiid-rmpnrt.incc 
and Intel 

— 11 

—10 - 

-13 

01 

— 03 

— 04 

— 19 

fThe titles of the 

seveial 

piobicins 

referied to in 

Tables 

1, 2, and 3 are 


iis follows 

Piohlem 14, DweisUy of Trno«ftr 

Piolilcm +S. Tlie Infliienf'i; of Scliool Siilijccis Upon College 


Success 

Piolileni 46, The Transfei of Tiainini?* Uncritical Claims 
Piolik'iii 1-7, The TeacliiiiK of Moials vs the Learning of Morals 
Prolilein 4!!| Scholaiship vs Professional and Business Success 
Piohlom +9, ScliolArsliip vs Subsequent Financial Success 

*Corrclations thus marked are statistically iclinbic 


That ts, changes in intciest ratings ,iie not predictive of changeb in 
achievement test scores 
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6. Intelligence test scoies arc not piedictive of the prc-inteiest 
or end-mterest of students m the pioblems undei iiwc'itigjvtion 

7 The importance-esttmatc? of paiticular problems piior to, or 
at the conclusion of, stiidy^ and discussion of such pioblems aie 
neither reliably nor significantly related to the mcasmed knowledge 
of such pioblems possessed by students prior to oi at the conclusion 
of, instruction on such pioblems. No statistically reliable coriela- 
tions arc found between the change in importance ratings and change 
in achievement test scoves. That is, changes in impoitance-cstimatcs 
ai<> not predictive of changes m achievement test scoies 

8 Intelligence test scores aie not appieciably oi leliablv pie- 
dictive of the importance attached by students to paiticulai pioblems 
either pnoi to, or at the conclusion of, study and discussion of such 
pioblems 

D Conclusions 

It should be emphasised that the clnssioom expeument herein 
icportecl wns designed to test the picdictivc values and pedagogical 
usefulness of measuies of student inteiest and of student need The 
measures of student intciest and student need hcicm einploved wcic 
based on the specific curricular content (le, problems in LLhinan 
and Stokes’ IFoikbonk tu Educntional of one elemen¬ 

tal v course ill educational psychology If tlieir reliability and validity 
be tentatively asvsumed, the findings lepuited above, although gen- 
ei.illv negative in n.mne, appeal to have important implications for 
educational tlieoiy and jirnctice Foi evamplo, it appeals th.it neithei 
the bclf-expicsscd mtcicsts nor the self-evaluated needs of Icmncis in 
particular cuincular content can be used to piedict (<?) the mtelli- 
gence of the leainci, (i) liis pievious masteiy of specific ciiuiculai 
content, nor (c) the extent to which he will apply liimsclf profitably 
to "Interesting” and "needful” cuiriculai material In contrast to 
the generally negative findings icpoiteci above, certain supplemental)' 
findings should be noted, as follows* Intelligence test scores aic 
appieciably piedictivc of final examination semes f/ = 63 ±.06) , 
of prc-achicvemeat scoies on a given unit {/ == .63 ± 06—Unit 
VIII); of end-achievement scores on a given unit (; == 56 ± .06 
Unit VIII), On Unit VIII relatively liigli reliability coefficients 
.uci obtained on the i.wmg ‘Stales of pre-mtuest (r = .79 ± 03), 
of end-interest (/ = 84 ± >03), and of pic-importancc (j ^ 
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93 ± 02), nltliough the iclubihty of the eiKl-impoitancc latings 
(; = ,38 ± 08), lb lathci Imv. On the basis of the total data 
available the wiiteis conclude that the measures of sclf-expicssed 
inteicst and self-iccognized needs herein employed do not liavc suffi¬ 
cient predictive value to wariant then aoutme use as instructional 
aids in educational psychologv Stated diftercntly, the above findings 
appeal not to he in confoimitv witli the educational pliilosophy 
iiiulci evaluation It inav well be, howcvci, that the above findings 
meidv indiLale that the measuies of inteiest and need heiein em- 
ployed aic not suited to the mcasuicment of the genuine mteicsts and 
needs of piospcctive teacheis 

College of Ediicalion 
Uinveisity of Geoigia 
/ItliOHS, Geofgia 
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The Journal of Gcuchc Psychology, the Journal of Gciieiol Psychology, 
aiitl the JoiDiial of Social Psychology, will buy competent reviews nt not 
less than $2 per printed page and not more than ^3 pci printed page 
Conditions Only those books that aie listed below m this section aie 
eligible for such leyietvs In general, any book so listed contains one or 
more of the following tiaits’ (ri) Makes an iinpoitant tlicoietical coci- 
tiibiition, [b] consists largely of oiiginal cxpciimcntal research, (c) has n 
creative or levolntionaiy influence in some special laid or the entire held 
of psychology, (r/) piescnts impoitant techniques 
The books aie listed appioximatcly iti ocdei of receipt, and cover a peiiocl 
of not moie than tiuce years A rcviowci must possess the PhD degree 
or Its equal in training and cxpeiicncc, 

Procedure If among the books listed below there is one that seems 
impoitant to yon, you are invited to wutc n icvieiv of that book It is 
not necessary to make airangcments svith the Editor Jwst send in yont 
review It does not matter if the book in question has been icMeweil before 
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ClimCAL REVIEWS OF RECENT ROOKS 


(Gesell, A , Aniattiidnj C S , CdStnei, B M, tA Thompson, H. 
Biogiaphics of Child Development New York Haipei, 1939. 
Pp 328) 


Reviewed by Livingston Welch 


Tlic mobC unquestionablj inipoitant yet trcaclieioiis task iii child 
psychology is making prognoses of tiaits and abilities of individual 
cases fiom the obscivations of the hist year or two of life Withm 
the aibitiaiy confines of statistical methodology such an undertaking 
inhibits the resourcefulness of the most optimistic dreamer. The 
one hope lies in the field of the extensive biogiaphical study tliat 
covcis in each case a span of many years Obviously, this method has 
httlc of the relmbility of strict statistic^il pioccduic, but U is far 
bettei than none. Ccitainly, the possibility of such predictability 
cannot be neglected simply because it will not admit of statistical 
analysis 

Examples of biographical analysis that should icmain as classics 
arc to be found m this book The cases under discussion are limited 
to 84 and these have been carefully selected fiom many tliousands 
Tlie small numbci may not arouse as much suspicion as that sen¬ 
tence 111 tlic introduction which reads —"It is not the purpose ot the 
picsent volume to summarize the totality of records, but ratliei to 
select from the entire array some of those which have had special 
significance fiom the standpoint of clinical application oi of develop¬ 
mental psychology” The case rests oi falls on the judgment of 
those who have done the selecting An examination of over 10,000 
cliildien dining a peiiod of 25 years by the staff of the Yale Clinic 
of Child Development should suggest the minimum error of this 
type 

The authors seem to be fully aware of the difficulties of tlieir 
task 

Our data do not lend support to the concept of a relatively 
^tntldnrd pattern of infancy Nor arc the findings of embry¬ 
ology in harmony with such a concept From the standpoint of 
embryology the infant is already far .advanced in the cycle of 
life. He is already st.imped with individuality rather than 
a standard pattern Infants are individti.ils almost In¬ 

finitely removed from a zero point of homogeneity 
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On the othci hand, Dr. Gesell and his associates maintain that 
tlicic ,\ic many stable factors concerning mental gio-wth and manv 
others whose lability is definitely limited They believe that “a con¬ 
stitutional coie of chaiacteiisticness dctcimines tlic way in which the 
individual will meet new i»ltuations and incorporate them " Thev 
stress the fact that “environmental factors suppoit, inflict and modify 
but do iiot geneiate the piogression of development.” 

Tliirty of the biographies which they piesent indicate success re¬ 
garding latent piedictability m the caily phase of the life cycle. The 
prognoses aic based on what the authois call “a judicious weighting 
of probabilities based on noiinative determiiiationsi ” They explain 
that “picdiction under these conditions can thus be caicfully giadii- 
ated to the inherent genetic probability behind the symptomatic be¬ 
havior patterns," Tlicy define “genetic probability” as one that is 
not "a mere actuaiial piobability nor one that depends upon an in¬ 
different piinciplc of unceitainty, or a neiitial condition of uttei 
i.indomncss, since the very woid genetic suggests a living oiganism 
winch growsj and which is so charged with certainty that under 
given, specific conditions it is bound to assume characlerlstic forms 
Find functions ” They insist that there aie endless numbers of giowth 
characteristica that are certain. The major example given of the 
principle is the zygote which under normal conditions is ceitain to 
become an cmbiyo, th.it in turn develops mto a fetus, next into an 
infant, .i child, and last a man “The sequences,” they maintain, 
*‘are governed by inherent genetic probabilities which make prediction 
possible” It ts somewhat difficult at this point to undcistand the 
precise distinction they are making between the socallcd two types 
of probability What they define as “genetic piobability” could still 
be confused with what they term “actuarial probability ” In the 
ultimate analysis there is but one type of probability, which admit*) 
of varying degrees. 

They list 12 piimiplcs which undcilie developmental diagnoses of 
infant behavloi Among these arc the following — 

“The growth chaiacteiistics of the infant are piimaiily deter¬ 
mined by heieditaiy and constitutional factors which undeigo their 
basic organization in the uterine period ” 

“The factois do not operate independently of postnatal environ- 
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inciitnl iiiHucnces, so(.i,il and pJivsical, but they dctcimine the tliicc- 
tion and scope of such iiifliicntcs." 

"A noim is a standaidized tool foi disciiminative characteri¬ 
zation”—not a unit of measuiemcnt It merely icpicsents “a posi- 
tionril value lathci than an absolute value m a cahbiated scale of 
equal umt^ 

In actuality, the picdictions made concerning individual cases 
discussed in tins book aie of a veiy general nature The authors 
admit, "Oiii present ciitciia foi estimating giowtli may well be 
considcicd crude” They add, liowcvci, that “the very nauiie of 
giowth confeis upon them a gieat deal of indicativcness ” Evidence 
IS picsented of then having picdicatcd miisic.il talent, “dynamic 
quality” and gcneial mental ability Moicovcr, they iniuinicrnte 
nine items winch they found to be of the gieatest value in picdicting 
leading disability These include scatteung and mcnnsUtcncy of 
the iiidivldiial developmcntnl examination, specific weakness in diaw- 
ing tests, in number concepts, atypical diicctional tendency in diaw- 
ing, tlic picscnce oi Instoiy of sinistiality (total or partial), im¬ 
mature or excitable peisonnlitv, and a history of reading dis.abilitv 
in tile family 

They claim that “ccitnm signs of snpciionty appeal at a very 
eaily age,” but explain that “in gcneial the detection of potential 
siipeiioiity in infancy is less ceit.iiii by ordmaiy piocedures than is 
the iccognition of deficient oi avciagc ability” Case histones aic 
given of ictaidatioii in infancy with supeiioi ability manifested bj 
the fifth year, as well as those of consistent supciior development 
01 accclciated mental giowth. 

Apart fiom any specific interest m piedictabilitv, much is to be 
gained by a caieful study of a gicat niimbci of the biographies of 
atypical cases These consist of brief summaiies of the results of 
examinations and tests made during the first year of each subject 
togcthei with as many as two and tluee follow up examinations 
sometimes covering a span of 10 veais They include instances of 
mongolism, ictardation fiom hvpotliyroidism infancy that was later 
impjoved by thyroid therapy, birth traumas, accidental asphyxia, 
streptococcus meningitis, congenital cataracts and myopia hydro¬ 
cephalus, and spina bifida 
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Both the dimcfil inateiial and tlieoietical discussions aie the most 
inteiesting products that so far have come fiom the Clinic of Child 
DcYcIopmcnt at Yale They constitute invaluable contributions to 
child psychology and psychiatry, 

InsUtiitc foi Research in OhiU Pi^cholopy 
Hunter College 
New Yoik City 



(Muenzimjer, K. F. Psycholotjy The Science of Behavior. 
Denvei Woild Tress, 1940 Pp XJIl~\-343) 

REVjmwTSD DY Egon Brunswik 


In contrast to an increasing number of texts meeting the pattern 
of interests which the student is supposed to bring with him as he 
hesitatingly appronchei) academic Psychology, this is a hook “to be 
read as one would read a text in algebia or geometry” (p XII) ^ 
Little use is made of the common enois of popular psychology as 
a convenient appeiceptive mass from winch to start There Is no 
gentle guidance away from common sense and toward a more 
rigorous conception of psychology as a science, but lathcr a sudden 
(live into a skctchilv outlined integrative system “The tune has come 
when even an elementary outline of psychology should be presented 
through a systematic method which is stated explicitly and applied 
consistently" {IntiOfliiclion for Instinctois, p. VII). 

It IS tins unifying and all-inclusivc single theoretical standpoint 
rather than the pedagogical technique employed which seems to be 
the author’s primary point in writing this book. Its tenor “bears 
a consideiable similarity to purposive behaviorism of the Tolman 
vaiiety, a hehavionsm which is psychological and not physiological" 
(p. VIII). This implies that the question of an ultimate explana¬ 
tion of the phenomena of goal-seckingness (that is tlic altcinativc of 
mechanism va teleology) is left out of the picture, and that the 
autlioi looks upon the basic plicnomeiion of tlie "constancy of di¬ 
rection" of behavior in a stirctly descriptive fashion. 

Central concept of the book is the “stait-to-cnd unit” 

“We shall • use as a psvchologicnl tiuil of description 
cycles of behavior vvliicli are characteiizetl by a coustani 
fftificljoji, 1C, a persistent direction toward'^ the same end- 
phase . I When a subject is hungry, he will move towarcls 
food, the beginning of the movement, the stage where hunger 
initiates food-seeking, we may call the starting-phase, and the 
eating of the food, the end-phase of this paiticulai cycle of 
behavior , AH psychological movement can he divided 
into such units, which fioin now on we shall refer to as 
start-to-end units, oi cycles, nr inteivnls, and in abbreviated 
form as S-E luiits” (p. 12) 

^The quotations refei to the second edition 
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“The chief advantage . is that . wc can discover 
recnmno sivnlatUie$. In every unit we find certain factors 
which determine the direction and sUenoih of behavior toward 
a paiticular end-phase These we ahall refer to as the 
factors of viotivnlion . In every unit we find ceitain factors 
which produce an analysis of the psychological situation so 
that behavioL can move towaids the end-phase. These we 
shall lefer to ns the factors of disciiiunuition . In every 
unit we find certain fattoia which bring about a modifuntion 
of the psychological situation so that the end-phase is biought 
about These we shall refei to as the factors of performance. 

Such a modification of the situation may imply locomotion, 
that IS, change of (ilace, oi manipulation, that is, change of 
particular aspects of the situation, oi still other methods. 

In cvciy iimt we hiul ccitain factors which aiise out of 
changes in the dynamic sti esses of the situation These wc 
shall refer to as the factors of a^eciiviiy Any description 
of a psychological event in tcims of these four catcgoiics is 
complete in the sense that no further entegory is needed" (p 
1+ ff) 

The concepts thub dclincd me batiicnlly conceived m nn objective 
fashion It is nothing but a constellation of a bcqucncc of events that 
permits us to say dial we have obs.eivcd, say, the liungct-food motive 
in an otganism. 

"In psychology we have to employ n number of terms of 
this natuie, terrUs which refci not to single events but to 
particular constellations of events An outstanding example 
U the term 'meaning'. Recently Tolman has called atten- 
tion to the nature of such terms He states that they refer to 
‘intervening variables', le., variables dr factors m behavior 
that are not iTnmcdiattly observable, but factors which emerge 
through a particular grouping of directly observable factors . 

(no food for twelve hours, restlessness, steady pushing on to¬ 
ward the goal, devouring of food; hunger-food motive)" (p, 

55). "We do not and cannot perceive the subjective core of an 
emotion la ojhere, but we do pciccive a part at least of the 
situation within wliith his bchavioi is moving, to some extent 
also the dynamic stresses in that situation, and those changes 
in his behavior which arc the immediate cxpicssions of his 
emotion. It is the totality of n selected number of aspects 
in lus behavior which we perceive as his emotion" (p Ul) 
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T]ic book IS divided into foui The hist deals with what 

IS called 0111 “cential pioblem," that is the dynamics oi bchavioi 
10 the "psychoIoKical situation” of the oigaiiism m its environment 
"We cannot avoid, however, describing at least those physiological 
components that play a decisive role in determining the naUire of the 
psyciiological components” (p 20) Tins is done in the second 
pait In both these paits the four "segments” of the S-E unit are 
discussed in tlie sequence mentioned above The third part, more 
conventional in chaiaclei, deals with individual differences, person¬ 
ality, social behavior. 

The fourth part is a new fcatuie of the second edition It con¬ 
tains three “appendices” oire on learning (m which the evidence on 
this topic presented at vanoiis places thioughout the book is pulled 
together), one on “mind and body,” and one on scientific method 
in psychology It is in the latter two of these nppendices that the 
author’s opeiational leanings find then clearest expiession though 
they arc not explicitly labeled as such. 

The variety and scope of information offeied is -well in line witli 
that of other texts of compniahle ^izc. The grouping oi the items 
however iS unconventional in certain lespects, due to the author’s 
basic theoretical scheme Sometimes the placing of a ceit.un heading 
is not quite convincing, eg., when some of the most distinctly en¬ 
vironmental aspects of perception are discussed in tire section dealing 
with the "psycha-physiological" technicalities of discrimination The 
author is aware of this fact, yet finds it “better to force facts into 
the Procrustean bed of a theoretical structure than to present them 
in a more or less random ordei” (p VII). The treatment of the 
pioblcms discussed is concise There is a gicat deal of icfciciicc to 
animal cxpeiimcntation, and generally the more academic aspects 
are stiesscd at the cost of specific fields, such as developmental 
problems, etc 

No attempt is made to present complete lists or elaborate classi¬ 
fications of Items falling under a certain category (e g, of “needs”) 
Whereas distinctrons such as that between the foui segments of be¬ 
havior "must ncccsbarily be clcai-cut and exclusive such a need 
. does not exist when dealing with motives” (p 24), Emphasis 
IS rather on the common featuies within c.ich category, as illustrated 
by examples raatcrrally difteient from each other, and thus upon 
the formal structure of psychological laws The emphasis theicbv 
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remains chiefly liinitecl to the S-E \mit and its subdivisions ns a 
frame of reference. There is relatively little on “interrelations of 
unit?,'' except a biicf discussion as to how they may “overlap, form 
liieraichies, interfere, and conflict with each othei" (p 17, 318), 
There is no flat rejection of “subjective behavior" (“conscious¬ 
ness'’) But It IS emphasized that the scientific definition of psy¬ 
chological concepts, such as that of motive, peiccption, meaning, 
rests m “ccitam aspects of a subject’s beh.ivioi ns observed by us,” 
"At times we may have occasion to talk about the subject’s 
awareness of his perceptions and mcaninKS, but we are not 
chiefly concerned with his awaiencas" (p. 6+) ‘‘As far na tasks 
are accomplished, the two types of behavioi, objective and 
subjective, aie esSeriHally alike That is, whenevci behavior 
moves in a subjective nunner towards the accoinplwhment 
of n task, the same principles arc involved ns when it docs 
so objectively. To illiistiate, iii order to icncli the solution 
of a problem a subject may innnipulntc objects, oi lie may 
'think h out’ without any obscivnblc movements, iti cither 
case be progresses towards n goal . Whatever understand¬ 
ing we reach in dealing with objective behavior is imme- 
(liatclv applicable to <iub}ectivc behavior Heic wo can be 
bchnviorists” (p. 6) 

Emphasis upon tlie accomphshed “taslc" follows fiom emphasis 
upon “ends" as the tcimmal links of S-E units Such an approacli 
wiU necessarily tend to be what might be called “distal,” lathcr 
than “proxirnal" and “mediational,” in chaiactcr The author does 
not make this fact as explicit or as dominant as it could be. Yet, the 
genernl tendency is quite clear. Theie is also repeated emphasis upon 
the variability of the intermediary pattern between relatively stable 
starts and ends. 

"A great deni of confusion still exists legarcling the His- 
tmeiton hetwen nmiomity of petjoimance and the mifoitnity 
of vioveme/its in learned behavior, that is, in habits Mudi 
paydiological discussion nod theoi»zing ii still baaed on the 
unwarranted assumption that learning neccssauly means the 
formation of a uniform pattern of movements" (p 216) “It 
looks very much .as if the S^E cycle of behavior were an 
extension of the automatic homeostasis ineclianism, and it is 
fascinating to speculate how the development from the purely 
automatic activity to the plastic behavioi of the S-E cycle 
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bcnitiny he would mii the risk ot pioducing fin unfmtunate hybild 
between itn elciiieiitaiv text and a pro^,nammatic aiticle m tlig 
Rcmeiu Yet, the text is ati impiessivc dciuonstiation 
of the possibility of a unification, on an dcmeiitaiv level, of the 
two caidinal avenues ot appioacli, the empmcal and the systematic, 
Uniforinity and consistency in the use of technical terms, outlines and 
lepetitions, a concise glosScuy at the end of the hook, ami the num- 
beiing of paiagiaphs with a decimal system do tlieii pait in em¬ 
phasising the foimalistic tcnikncics of the book Tlieic is a detailed 
index m the second edition 

Taken as a whole, and with an unde^tanding attitude towaij 
minor impel fections, the book males it salient that them Is teach¬ 
ability in <i psychology which h molar, yet not vitalistic, objective, 
yet not atomistic, and empirical, yet piocccdiiig vwc 0ominco 
Used as a text, the book calls foi whole-licaited accord with the 
basic attitude on the pait of the instiuctor Provided theic is such 
sympathy (which m^iy not he unliWy in our time), its use should 
make inspiring teaching 

Dejiffitnisiit of Ps^cklogy 
Univeniiy of Cnliformn 
Beikels^i Galifoinin 
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STUDIES IN EVOLUTION. J 'FHE PHYLOGENESIS OF 
THE CIIICULAI'ORV SYSTEM-* 

Defniliiimt of Vhyuohgv, Cuonjilown Viiivcisiiy Sdioi)! of Muluiiii, and 
Ucpnilmi Hi of PiyihoUniy, OAio ^inic VnwosUy 


F. A AVvu'rmin vnd R D Wuiums 


The pviipose of tins p.ipei is to slunv bv .i sciios of Unco dinicii- 
sion.il (linKi.ims the pinlogenesis of the ehoid.itc Liiciil.itoiv system 
.uicl to pl.R.e 11 iicw intcipict.itioii u]K)n its tlcvcloiitncnl Tlic liisL 
foim Co be. deseubed is duiphioMis, which in most icspccts seems to 
he neiuest the line of diicct descent The onh stiuctiiic .imphioxiis 
h.is in the w.is' of .i piomise of .i honv stiuctme is a iintoLhoid which is 
comiio&eil of ViicuoHtcd cells ,\nd c\tends on the icnlr.il iispect 
(if the ncivoiis system thunigliout its eiitiie Icimth and piojccts 
niitcrioilv a little beyond the cxticmc head end of the s\stem 
Dieie aic a mimbci of cliai.icteiistics of .imi>hi()\us wIikIi .lit 
pcUiiient to the ccntial thoui^ht of this study, sevtud ot wluth can 
he ic.idily sLCii b) obfaciviiiif Figure 1 In this ligiiit the. iint.ition 



FIGURli 1 

piAf.RAM or nil Aoriic Arciils nr Ampiikjxus 
(/ no, doiba! aortn , hi, heau, hv, lut-i dneUiLulmn, I ), left ia<U\, fh, 
pliar\ii\, I I, riKiU i.iilix, siv, siili-mte-'tiiial vein, v no, \eiili.il .lort.i 

■^KecLived in the Ecliioiinl Oflitt on Deuemhei 1, 1939 
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ht riiGatt) indicates a slight swelling of the vential .loita In many 
cases it IS difficult to obseive such a swelling, and the entiie ventral 
aoitn IS seen to pulsate and to cauy on the pumping function of 
a hcait 

In the anteiioi end, tlie reader can obseive 16 pairs of aortic 
arches Hoivevci, in tlie living foiiu'? thcie aie anywhere between 
60 and 100 such pans. In Figuie 1 tliey are sliown as sepaiatccl 
by a laige distance from one another, but actually they aie in close 
juxtaposition. The blood tiavels antciioily m the ventral aoita 
and then empties into the affcient branchial ditciics from which it 
circulates thioiigh the capillaiies of the gill filaments where aciation 
of the blood occurs From hcic it flows into the from 60 to 100 
pans of effetent bianchi.d arteries and fiom them passes into two 
radices aoitac, tliiough these the blood flows posteriorly and empties 
into the doisnl aorta from winch it is distnbuted to all paits of 
the bod)'. It then passes through the capillaiies, wlrcre it gives food 
and oxygen to the tissues of the body niid also takes on the waste 
pioducts of cell nretabolisin On passing thiough the capilLuies, 
It IS collected by numerous small veins, which in turn empty into 
the large subuntestinal vein This vein passes anteriorly, and aftei 
foiming a capillary network around the liver diverticulum, it con¬ 
tinues Its foiwaid course to the heart Here the blood is at the 
point fioni which we started to tiacc its course At this point 
the leader can easily follow this ciicuit as sketched in FIguie 1. 
Fuitheimoic, the same identical situation is showni in Figuie 2, 
which exhibits a pump forcing water foiward into a large pipe 
fiom winch emeige scvcial smaller pipes in parallel; and these 
pipes, m turn, empty the fluid into a large pipe at the other end of 
these parallel pipes winch returns it to the reseivoii 



FIGURE 3 

Diacram of ^ Water System Showing Parallel Connectives 
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III this Case the pump need not he a stiong one Tlic ciicigy 
rcquiicd to piopcl the watci thiough these many p.uallcl path^ ib 
veiv small The same situation, as used in tlie study of cicctiicitv, 
CMsts heic, and the lule stating the natme of the beliavior that 
tiikcs place is called Ohm’s Law. This is a statement of the icla- 
tion between picssiue, icsist.ince, and cuiicnt, and is foinnilatcd 
as follows 

pi essuie 

-= cunent 

lesistance 

From this equation it can be seen that if tlie icsistancc is Miiall, 
then a small piessuie can set up a laigc cuiient If it weie not 
so, then the prospects w’ould be clisastious foi any animal tiiat has 
a laigc numbei of paiaUel aoitic aichcs bccavisc its weak hcait wo\ild 
be unable to push the blood tliiougli tiiese pipes In the case of tlie 
cyclostomes it is app.iient that a gieat evolutionaiy step has taken 
place in that the numbci of aoitlc aiclics has dioppecl fiom in 
the neighborhood of 100 to 8 Theic is a decided change in the 
thickness of the hcait’s wall .md its gcneial size Couclated with 
this reduction is an inciense in the size and the efficiency of the 
tvciostome’s heait 


r 



FIGURE 3 

Diagram or thl Circltlatdry System or a Primitivi VLmruRATt Emuryo 
An, aoiltc aiclics I-VI; J/, allantois, An, auricle, hno, ilois.il aorta , //, 
left radix aoi ta, t >, light i adix aoita , s i v, siib-intcstinal vein, va, VLiitral 
aorta, Vint, ^cntiicle, ys cap, yolk sac capillaiius 
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In ihe c.isp of die [joiieiaiizetl \ertcbi,ite embavo, the nnmbct of 
yilK arches has hetn iccluttd to six This slunvs that the ancestors 
of all the hi[fhci choidatc;, mut.t have InJ mx aoUic uches The 
henit begins its development as a stvellirifi of the ventral aoitn, 
but in a sliou tune divides into too iliambcis, namelvj an auiiclc 
and .'i vcntuclc with a valve scpaiatmg the two ch.inibeis, thus 
piesagiiig the evolution of a stionsei adult hcait A =tioiigci heart 
IS leqvnietl since the numhei of paiallcl opemngt. has been so gieatlv 
leduccd, that is, fiuin eight to six, This diop is piopoitionally a 
gieat one 

In the case of the bony fish, shown in Figuic 4, tlieie :ue only 



FIGURE 4 

SCIILMATIC RLVRESCNrATinN oC THE CmCUI AlORY SYSfCM OF 1HI TU kOST FlSlI 

Showing hie Reiiuohon in tul NuMni,\ or Aonric ARui-S to Four 
I-VI, noitic niches, «//, .luritlc, coi', a, coclic aitciVi ‘I no, doisal aorln, 
hcpntK pornl vein, 171I, intestine, liv, Inci, li, Icfi inilix aoitn, pic, 
postcuoi (.aval vein, 1 y, light ia<li\ aoita, itoui, stomach, aiDii'i, ventricle, 

foiii inches The two aritetioi niches, shown in dotted lines, have 
dropped out in the couisc of evohuron Along with this dropping 
ot these two aoitic aiches goes a coiiesponding increase in stuictuic, 
size, and efticieticv of the lieait As wc passed fioin the cvclostomes 
to the piiiiiicivc vcitobiatcs, wc saw that there was a diop m the 
nruhbei of aoitic aiclies from eight to six, Now again in the pas¬ 
sage fioni the goiicrali/c(l veitcbnite cmhiyo lo the bony fishes, theie 
IS I leductinn of from six to fo\w archcb Iw the pa'?,age fvotw eght 
to \]\, theie IS a chop of 25 pei cent, and m the lattci case there 
IS an additional diop of 33 1/3 pci cent 
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In tlie c.isc of Neiituius, ihc two .mtciioi aalici. have clis.iiijiLMicd 
conipletclv, as was tiuc of the hnnv fishes Howevei, theie ate new 
and sifrnificant Jianges that do occm licic In the fiist place, the 
two jadiccs aoitac between Arches 3 and 4 have cieatlv ihminislicd 
lit calibie so that vciv httle blood passes \tostcnoily thiotiuh them, 
thus foiesliadowinp the foimation of the caiotui aiteiics The fifth 
arch also becomes ^neatlv icduccd m size alontj its cntiic lenctli In 
addition, the doisal part of the sixth dwindles in swe while the 
vcntial icmaiiis intacl and foims the piiliiionaij' aitcu Alonit with 
these changes, which prcatlv dimmish the p.uallel path aspect of 
the system and, thetchy, iiiLioducc moie and moic fiiction m the 
channel of the blood flow, ocems a couelativc cbaitKC in the stnic- 
tiiic of the heait The aiuiclc bcfiins to tliyule into ttvo chambcis, 
a paitition foims between the iiiiht and the left halves Thetc 
13 now fm the fust time a sHjrht tendenu totvaid the scpiti.uion 



FIGURK 5 

Ducr.vm 0! rui CoNuinnM of inr A.0H.11C AitciiLi im Nrciunus Iiii Fiiisi 
J Wo Ahciils, Which 1 I\\i Priviousiy DisipCLAULt), ari 
iiiovw m Doi'iiii Lisis 

Tlie aiioiv ituiccntcs llic diviiulltd poiuons of the i.iiliccs loita 'IJic aiiiiLle 
of tlic lienil IS shown .is paiuaUv divided into ,1 riRht .ind a left h.ilf 
(la, aoitic fiiclits, loo a, coclic ai toiv, d no, doisal aoit i, I rni, left cariitui 
aiteiv, !iv, luci, pit, phiivnx, ph, ))ost tai al vein, rmi, iiplu cirotid 
arttiy, v no, vcntial aort.T, vtiili, ventricle 
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of the aiteual fioin the venous blood In this foim also there is 
the bctjinnhig of the formation of a lung All of tlicbc changes ,ue 
clcatly shown in Figuic 5 

The ne\t step in advance in the sliift fioin the paiallel system of 
.iiclics to the senes type is cleaily shown in the case of the fiog 
(Figuic 6) 



FIGURE 6 

Diagram of tub Circulatory Sasfem or the Froq Showing the Newly 
Formed Carotid ARfraiEs 

The auricle of the heart ia completely divided into a right and a left half 
and a spiial valve has developed in the tiiincus which paitially sepaiates 
arterial and vcnoiis Lilood as it issues fioin the ventricle The poitions of 
the system that diopped out in the coniso of evolution aic shown in 

(lotted lines, 

aa, aoriic aiclies, d no, cloisnl aoita; tut, intestine, kid, tidney; in, left 
auricle, [cm, loft c.iiotid aitciy, Iff, lung, f>ii, phniynx, ptc, post caval 
vein, pidatl, pulinon.iiv nrteiy, ; cm, right caiotid artery, stomach, 

li a)l, tilinens artcrosis, veuti, ventiicle 

The indices aoitnc connecting Aichcs 3 and 4 have now completely 
disappeaied, and Arch 3 alone carries all the blood to the head. 
This pan of aichcs togctiiei with the antciioi extensions of the 
radices aouac become the caiotid aiterics Aich 5 has also com¬ 
pletely dropped out, and the doisal pait of the sixth aich has 
completely disappeared while the vential poition of the same arch 
has become the pulmonary artciv 

The lung of the frog has become more complex and moie efficient 
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in that the innci inueosa oi lining has been thuwn into foUh, 
foiming piiinitivc alvcolai septa In the case of Nectuius, the lung 
U’ns onlj' a hollow sic sliowing jjiacticallj' no evidence of alveolar 
stiuctuie 

The heait lins mci eased piopoitionally in size and the aiiiicle lias 
now completely divided into two halves oi chambcis The light 
amide has become entiicly venous, and the left auiiclc entirely 
arterial A mixtiue of the blood still occiiis in the ventiicle, which 
is one laige chambei Howevei, tlicie is a tendency foi the scpai.i- 
tion of the outgoing blood fiom the hcait to occiu because of n 
spual valve which has grown down in the tiuncus aiteiiosus. 

The next advance m the development of the ciiculatoiy system is 
shown by the leptdc (Figuic 7) In the icptilc the gjeatest 
di.mgcs aie those that occur m the lung .ind hcait. I'lic lung lias 



Diagram or tiil Circuiatori Systim or im TuRiii Showing mu luuNcus 
AaiERiosis DiMDFu Into Timri Parts and i he Neari y Divioru Vi n i nicer 
The poitions of the piTinilive aortic arches, nliicli have droi'iicd out, arc 
iiulicatcd bv the doHi.il lines 

dao, doisal aoita, hepv, hepatic vein, ml, intestine, Inn, left aoilic arch, 
L,l, kft amide, hv, livci, LV, left leiitiiLlc, pula, inilmonaiy aitcrv, 
pulv, iHilmomiy vein, ptc, post caval vein, ; na, light aoitic aich, rcjif, 
light nmick, icni, light caiotid aiteiy, i vent, light ventricle 
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become mote complex Alvcolai smictuies aie mote iiumcioub, 
this IS cotiel.ucd with the tciitsciial habits ot these foims 

The he.iit of the leptilc shows an advance ovci that of the fiog 
in that the VLiitiiclo is .ilmost divided into two chainbeis, theiebv, 
malcing the sepaiation of the aiteiial fiom the venous blood neailv 
Lomplctc 

The tiiinciis aiteiiosus has divided into throe poitions, namely, a 
piilnionaiy .ntci\ which aiiscs finm the light ventiiclc, and the 
txvo aortic arches The left .untie inch tabes its nngni half w.V^ 

1 


FIGURE 8 

UlM.llAM OV UlL ClRCOl S10RX blalFM or IHF BIRD SHOWING TITF FINAL 
'IRINSIHON IROM A PaII \I I TI TO \ SlRIIS p-VI’t 01 BlOOl) ClUCUH 
The heait has hcLoine completelv di\’ided into font cliainheis and consists 
of both ,1 \ enmis aiul aittiinl half Tlic light aiiitit .lich peislsts 
ao, aoita, n, ciop, hrpv, licpaiic vein, Icai, left ciiotid niteiy, Iff, 
lung, liv, liver, Ll'cul, left \et\tiicle, oi r, oia! e.ivitv, pii)tv, poital ^eln■, 
p/c, post cam! vein, pulo, pnlmonniv aiiciv, piilv, pulmonary vein, i an, 
light .iiiriclc, f ini, light caiotid aitciv, i veiili , light vcntiicle, si, sin.Tll 

intestine 
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FlUUUIi 9 

DnCiiiAM oj iiir C’mcuiAroin s\!3Iim di \ Mwimai Siiowivc. Ar \in jiii 
COMJ’I lTi;) ''iKW'iniOV IROM a TMRAIIU jo \ i^fRIIS 

Upt iM Hi 005 (.'iHcun 

The ci>n\iJlettly iljviilecl hcnit <iepAiati.s anil aiteiinl hlonil, snih 

as js ch,iiai.tciisiic ot all 'vaun hloridcd uuinals 
ao^ noiUi, roiia, cucIk Allel^, Jiap/i, (lia|iKi.it{iii, /upv, hepatic vein, L I, 
loft aniicle, hvj livei, LI', lefi vciitiicle, ot'u (icvopliaRUs, pnilv, inutal 
vein, pula, piilmonaiv nitciv, pii/v, inilmonaiv vein, H I, firIu .iinicli., 
)ciii. iiRlu tfliiidcl niteiy, RJ’, iirIu vemiitlo 


between the iitrlit and die left v'cntiiclcs Tins h tlie vciv [loint 
at wliicli the vcptiim sepal atint^ the \cntiiclet is iiKoiiipletc .iikI, thcic- 
foie, tills aich cariies ini\ed blooil into tlie doisnl .loit.i The ii^ht 
aoitic aicli aiises cntiieh finin the lett ventiiclo .iiul tames aieiial 
blond to the doi'-al aoila 

Fiiivuc 8 ot a bud ami Im^uic 9 of a mammal both show waim 
blooded ni^’anMus Kacli of these two phtla has a heait that is 
coiiijiletclv divided into foui chambcis, tliciebv, eoiiipletelv sepa- 
latiiif; tile blood into aiteital niid venous poitiotis One outstand- 
iiif^f tiait of tlie tnciil.itaiv svstem diftciOiUiatcs the bud ftom llie 
niainmnl, iininely, in the hiids it is onlv the light iacli\ .loitae lli.it 
pcisists The coinpaiiioii on the left side (hops out Instead then 
nt spcakuiK of the foiuth aoitic aicIi, the name .loita i? qiven to 
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this tiunlc line foi its cntiie length In llie mammal it is the left 
i.uliv iioitae that siiivives, and to it also the name aoita is given 
to the entile length of the tiiink line that was once tile fourth 
aoitic auh 

This stiidv, which is the liist of a senes, is -vvoilccd out witli a 
view to sliowing the bearings of the evolution of the vaiious bio¬ 
logical systems on the gestalt intcipictation of the mind The pies- 
ent papei aims to show that the ciiciilatoiv system icvcals a beautiful 
instance of teleological causation Tlieic is a sliift that gradually 
takes place in foims, such as tlic Tumcates that possess as many as 
1,000 or mme aitenal aichc'k and culminaVes in the mammals and 
buds As tile progiessive icduction of aiCcri.il nn-hes takes place, 
there lb a coiiesponcling sequence of changes that occuis in the 
striictiuc of the heait As long as thcic was a latge number of gill 
aiches miangcd in paiallcl, the heait dui not become a strong one 
The load imposed upon the heait in the ease of the many parallel 
pipes ivas small. Ohm’s Law shows that the total lesistance of a 
pniallel system is less than anv one of the lesistances As the number 
of paiallel aichcs diminishes, the load imposed upon the heait— 
andlognc of a gcneiator—-mcicascs So that when those foims a\e 
icaclicci where tlic total quantum of blood is pumped into the aorta, 
which in turn gives oft the caioLids, the lesistaiice oftcicd by the 
chculatoiy system has been gieatly incieascd Along with this goes 
a two-fold change in tlic heait It has become much stiongcr, and 
IS divided into halves, which separate venous fiom arterial blood. 

Tins IS an example of dynamics which levcals a diiectionahtv on 
a laige scale. Just as the solar system is an example of cliiectionality 
on a gieat cosmic scale, so the ciiculatory system is one of a great 
biological scale. At the lowei end of the sciies, as presented m this 
study, the two ch.uacteiistic fcatuies <iie manyncss—of paiallel 
aiches—and weakness—of pump oi gcnciatoi As we tiace the 
evolution of tins system, we find that nianyness gives way to oneness 
and tiiat weakness gives way to sticngth In teims of tliese chaiac- 
Icristics, It IS evident as to yvhat is meant by being on oi oft tlie line 
of evolution It is also evident as to wiiat is meant by saying tliat 
a foim IS ueai to oi fai from the mam line of evolution The greater 
tile manyncss of the system, the closci it is to the ccntinl trunk of 
tile tice of evolution, at least as fai as the oigan sj-^stem now under 
consideration is concerned The weakness of the pump is tlie same 
tvpe of index. But life ts an evolving system of piinciples, and as a 
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consequence of this diicctionalitv of life foiccs, tlicie li.is ocuiiicd 
ii shift, and when we icach the a\cs and the mammals, it is expressed 
by stiength of pump and tlic oneness of arch, 

Nature is not divided against heiscif Nature is not onc-li.ilf 
mechanical and onc-half teleological; noi is nature wholl\ mccli.mi- 
cal in the sense of mechanical which would not pcimit the lolc of 
transient pioccsses What the impartial student of natuie obscivcs 
IS that cvcrywhcic thcie is a movement towaid some kind of goal 
icalization 

Pcihaps the best way to state the situation is to say that natuic 
IS a system that is entiicly dynamical; that is, it is an infinitely 
complex system nf proce'iscs which aie tiansient in chaiaUci It 
IS to be hoped that when tlie piescnt senes will have been com¬ 
pleted tliiough the pieseiitation of the rliiectiomility of the skeletal, 
the muscular, the endocrine, and the neural systems, the dynamiLS 
wllich IS the coie of gestalt psychology yyill be seen in a much laigcr 
setting 

Depmtjncnt of Physiolojy Depaitvienl of Psychology 

Geotoeloivn Univetsiiy School of Medicine Ohio Sidle Unlveisiiy 
fVmhxnglon, D C CohimhtiSj Ohio 
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THE DEVELOPMENT OF SPACE PERCEPTION 
I STEREOSCOPIC VISION IN PRESCHOOL 
CHILDREN* 

Depitiiiiiciil 0} Psytholagy, University of Oregon 


Bl'Tii Johnson and L. F IIfck 


A Introduction 

In 1873 Spalcliiif; (4) in a papei entitled histiiicl, Jf’ith Onginal 
Obseivaliofis on Yonijg Ammali, called into (]Liestion the theory 
then extant that pcjcuption ol tli5.t}\nuc and' diTtetuin is cnipincal 
Spalding lepoitccl on the c.ulv lucali/^ing icnctions of chicks, tui- 
kevs and pigs as ncll as the flying piopensitics of young swallows 
From Ills obscivations he laiscd the follouing (luestion. 

Willi regard to innn, is tlieru any le.ison to suppose that, 
unlike nil otliei cieaiuics, Ins mintnl constiiuiion lins to Ik, 111 
tlic case of Ciirh individunl, built up from the foiindntion out 
of llie primitive elements of cunsLioiisiicss? Reason seems to 
me to be <ill ihc other way 1 lie infiint m hclplc'>b at birth 
for the same loasoii tint ihe kitten 01 swallow is helpless— 
because of its physical immntuuty, and I kriow of nothint; to 
justify the coiuiaiv opinion, as liclcl by some of oui distin¬ 
guished psychologists Hie was lefeinng to lUin, Mill, nnd 
Helitibolt/) Why behove that fhc spnriow enn pick up cimnhs 
by instinct, but that man must learn to intcipact his visual 
sensations and to chow his food-* (5, p 508) 

Child psychologists m gcncial have not been impiesscd hy Spald¬ 
ing’s aiguincnt Foi cx.iiTiple, Goodcnoiigli (3) m Ikh hook, 
Developnicnldl Piychohxjy, has this to s.iy about the devdopment 
of liiiin.Ln space pciccption' 

Vciv early in life and without being aware that we iic doing 
bO, we learn to iiiteipiet this (binocular) difference in visual 
sensation in lei ms of tactual and niustular sensjlions we get 
from handling objects When we sav the licc tiiink looks 
lounclcd we mean only that the visual sensation has the (iu.i]i- 

“Accepted for publication by ILdimind S Conknn of the Editorial Huaid, 
and icceivcd in the Lditoiiil Ofhee on Deecrnbei 1939 
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tics that from infancy on we linve learned to associate with 
ob3ect8 that fccl louitded. The infant at hist lacks this exiien- 
ence and so even tlioiigli liis visual sensations may be exactly 
the same as ours, it does not have the same meaning for him 
that It has foi us (pp ISB-IS?) 

The only cxpeiimcntal study with cliilclicn which beais directly 
on this piobicm of the native vcisiis the cmpincal oiigin of stcic- 
oscopic vision Weas lepoitcd' bv Haivcv Cair in 1935 (2) Childien 
between the ages of 2 vcais 5 months and 5 \cars weie tested. The 
piocedurc was as follows Fust, two skeletal tiuncatcd cones wcie 
constiucted out of small biass tubing. Thev weic mounted in a 
lioiizoiital position with the small circle of one and the laige circle 
of the second directed toward the point of obscivation A third 
object was similaily coiistiuctcd except that the two ciicics were 
placed in the same plane These thicc objects wcie placed side bv 
side on a table, and viewed fiKninat d wliite background The sub¬ 
jects wcic thus picsciited with thiec objects that wcic exactly alike 
in all lespccts except that of lelicf 

Steieoscopic diagrams of each of these tliicc objects tveic then 
draum, and these were successively picscnted to the clnlclicn in a 
definite ordei bv means of a steieoscope After some pieliminaiy 
practice, the chilclien were diiected to identify what they saw in 
the stereoscope iii teims of one of these objects. The peiformance 
of four cliildicn whose ages langcd fiom 2 veais 5 months to 2 
yeais 8 months dul not exceed chance expectation The 11 young¬ 
sters whose ages ranged fiom 3 yeais 1 month to 5 years exceeded 
chance, but did not make pcifcct scoies. The peicentagc of in- 
coiiect judgments was 21 per cent foi the thicc-ycai olds, 18 pei 
cent foi the foui-ycai-olds, and one per cent for the five-yeai-olds 
Fiom these icsults Cair concluded that “the cxpeiimeiit thus gives 
no decisive answer as to the innate or cinpuical oiigin of the stere¬ 
oscopic mechanism We merely know that it is functionally picseiit 
at three yeais and thereaftei it impioves to some extent with age’’ 

(2, p. 243) 

In view of tile fact that the childlen in Can’s expeiiment not 
only liad to focus the stereoscope, but also to make lather complex 
judgments between the steicoscopic views and the models, the “iin- 
piovement with age” which Carr mentions may have been an ex¬ 
perimental artifact. 
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In oiii expciiment we luive attempted to aeluevc a mote oi less 
jiritinal settim:^ wJicie tlie child rou}4 le^’cal tlnou^dj ]ns i-pou- 
taneous leactioiis tlie piesence oi ahsciicc of btcieosLopic vibion In 
this papet \\c liavc mbitiaiilv conlnicd oiii discussion to a dcseiip- 
tion of the expeiimcntal technique, and to a biief icpoit of the 
performance of child len uhose ages ranged fiom tv\o to six \’cais 

R Apparatus and Procii-durk 

Figviie 1 picscnts ,i sclicmatic diagiam of a stcicoly-poLiioid sys¬ 
tem foi piojectmg tiidimcnsional pictuics^ J is a 300-watt, Leit/. 
still piojectoi, 5 IS a piisinatic attachment uhicli fits o\ei the pio- 
jcctoi lens and splits the light ftom the piojcctoi into two beams, 
C indicates filteis in fioiu of the piisms that polaii'/e the two 
beams, one veilicallv, the otiici lioii/oiit.iUy, and D is .i imeum.iUc- 
nlly operated blind so placed that as it is elevated it obLiteiates one 
beam An opaque window shade, E, is at the top of a gioiiiul glass 
sciecn, F, winch measiiics 24 hv 16 inches. G repicsents polaiucd 
images on the sciecn, and II is a iiiled piece of caiclboaid showing 
distances fioiii the scieen I is a cluld viewing the polarized images 
tinough polaiizcd spectacles The equipment was cet up in a dark 
loom, and the piojectoi w'ns concealed from tlic child by suitable 
cm tains. 

Figuic 2 shows the stercogiaphic slide of a doll winch was photo- 
giajihcd in luituial coloi aiul piojccted on tlie gioiind glass screen 
The left-hand and iight-liand images were seen by the left and 
right eyes, lespcctivcly, by virtue of the polanzing pioccss The dis¬ 
parity of the two images is such that in stcicoscopic vision an adult 
would locali-i^c the doll as being about midway between himself 
and the scicen 

A gioup of 23 \oungstcis wcic tested The age composition of 
the gioup was 6 two-ic.u-olds, 4 tincc-yeai-olds, 7 foui-veai-olds, 4 
fivc-ycai-oliK, and 2 six-ycni-olds, Each child was called foi at his 
home or the nmsety school and on the wav to the psvcbologv de- 
paitnicnt lapport was established hv conversing ficclv with the 
youngster. Upon aiiival at the psvchological Liboiatoiv, the child 
was escorted into the cxpenmental dailc loom and seated on a 
small chair appioximatelv 20 inches in fiont of the giound glass 
sciecn. With the child’s help, the polaiizcd spectacles wcie put on 

‘Foi a moic iletailcd de$ciii>noa of this appaiatiis, sec (1) 
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riGURlL 1 

ScHEMAric Dugram or Apparatus 
a Lcil? projector for showing 2"‘<2“ slides 

b Stereoly atiiichment vvliicli splits light from projectoi into two beams 
c Polaroid screens that polarue the two beams, one veuicallv, the other 
hoiizoiitnlly 

<i Pneiimnticnlly operated blind 
e Window shade 
/ Giound glass screen, 

g Polarwed images thiown by proiector Cf, Figvne 2 
/; Rilled Cardboard indicating distances from screen 
7 Child viewing the polan.'ed images iliiough polarized spectacles The 
phenomenal position of the doll is revealed hy the leaehing response'- 
of the child as explained m the text 

Then admonishing tlie cliild to watch for the dolly, the ovciiicad 
lights weie snapped off and simultaneously the window shade was 
Taised, revealing the douhle image of the doll Foi an adult, of 
couise, the double images fused, ptoducing a stcieoscopic effect, an 
illusion of the doll’s being held approYimatcIy 10 inches in front 
of the screen 
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FICJUKE Z 
SiEKbocRAPiiic Siinr 

The ii^KC nncl left linlvc^ of the sterco^rnpli weic <4eiii hj the rif;Ht and 
left c>«.S| respectively, using pnl.uizeci light 

The child vvas now queued with n number of siuiided question'^ 
such as, "hif'i that a nice dofh you see the dolly s eves^", 

"Do you see the /lolly's iiosc^"j .uid "Doesn't the /lolly have // f>irtty 
fliess^” Aftei this shoit discii&sion of the doll’s .ittributts, tlie child 
was asked, "PFoiihl you hke to loiiili the /loUy^" oi ‘‘}f mi/// ^oii i)ke 
to hold the elofly^'' Needless to sav, the aujiicssivc voiinji-^tcis did 
not wait fot ijciuusston to teach for <ukI to exploit the cthcre.d <h)ll 
As the chdd reached for the doll, the appioMiirite point of manii.il 
localization was noted, usinj^ the iiilcd caidhoaid as an aid m 

judKiiifr. 

The next step was lo block out one nnatje nith the pneumatic¬ 
ally controlled blind and afiain to ask the child if )w would like 
to touch the dollv The localization of this ima^c sumlailv -was 
lecoulcd Following this regular procedure, the double and single 
linages were presented several times in older to veiifi the first 
lecords All chance rcnifuks of tlic child were wiittcn dorvn 
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C Results 

The spontaneous comments of tlie childicn cleftily indicate that 
the stcieosLopic illusion took un the nppcarance of leality, Here 
aie some typical icmatks which childien, selected f:om eacli age level, 
made when the stcieosco])ic images of the doll -wcie exposed to them 
Boy, age 6-2, when asked if he thovight he could touch the doU 
Implied, “Si/ie, I caiH” He extended Ins hand to within about 10 
inches of the scicen and, aftci scaicliirig with liis fingcis foi a 
few seconds excUinied, it mini be mnt^ie,' I cant fed if" 

Gitl, age 5 ve.us Spontaneously e-vploied the thin flu with such 
vigoi that the expciiiiientei laughed out loud Unpci turhed, the 
younRstei stated, "I'm ffoiuff ia the doll" and pulled the chan 
Ri; close to the scieeii as she could, winch biought lici eyes to fl 
distance about eight niches fiom tlic scicen. She slowly moved liet 
right hand hack and foith between hci face and the scieen and 
still was not convinced that the doll was illusory 

Bo 5 ', age 5-9 "rm tonchuiff Itet nose but I can’t feel hei. I'FIiy 
can't J?" 

Gill, age 4-11 "I put my hand thiough it (the doll) ” 

Boy, age 3-5 Actively cxploimg 10 inches in front of the scicen, 
"I can't tciic/i ti" 

The two-year-olds weic either too young oi too nonplussed to 
discuss the illusion However, the leaching leactions clenily ic- 
vealcd that all the cluldien must have pejceived the doll as a tii- 
dimensional figure Each child, mespective of his age, localized 
the doll as being in the aiea 10-12 inches in fiont of the sciecn 
If binocular cues of depth wcie not being used, the child would 
have localized the doll at the plane of the scieen As a matter 
of fact, when tlic cxpeiimeiitci obliterated one of the steicoscopic 
(double) images, all but thice of the chddicn immediately indi¬ 
cated the tuie position of the doll by actitallv touching the scieen. 
Of the thiec youngstcis who did not toucli the scieen, two weie 
two-ycai-old boys One tncrcly pointed and said, "IFay ovpj tfieie 
IS (lolly," while the othei, nftci reaching foi the illusoiy doll, 
turned away fioin the sciccn and whimpeied, "[‘ni scaicd'f'’ The 
tlind child was a foui-veai-old giil wlio, tluough apparent tiitud- 
itv, was leliictant to lean foiwaid and extend hci hand That she 
obseivcd a. dilfeience between the bidimensional and tridimensional 
pictures, l^owcvei, was shown bv hei observation that "Dolly <;oej 
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vi the house,'' Aiitl "'Noiv a comes nut She said this several times 
as tile i)ictuics wcic cliaii{iC(I baik and foith Appaicntlj' the sticen 
and blind wcic mistaken foi tlic window of a house 

With the oblitciation ot one iniaKc an adult ^yca!ln^^ pol.uized 
spectacles often would jieiceive the iciiiaining monnculai image as 
IingeiiiiE in fiont of the screen. Then it would iccedc lalhei 
abiuptly to the pl.ine of tlic sciccii and conconutanth would in- 
cicasc in size, These changes also wcic noticed bv the voiingsteis, 
and a vaiietv of spontaneous icmaiks, of which the following aic 
repiescntative^ wcic made Giil, age 5-1, "Notu }t‘s htlle Now 
It's big JFheWj it's kg!" Gnl, 4-6, "IFhy doesnt the dolly gel 
biggei Girl, 3-9, "Now it's Inggei Noiu she tomes bgck" 

Bov, 3-4, "It goes khk ” 

The illiisoiy movement of the doll back and foith undoubtedly 
was (hie to diffeitnccs iii the localization of the doll in binnciilnr 
and' moiioculai vision In tlie foiiner case it was* seen appiONimntolv 
10 inches in fiont of the sciecn, while in the lattei instance it was 
localized at the plane of the screen Tlic chanRcs in plicnomeiial 
size piobablv tan he attiibutcd to the factoi of ociilai convtigencc 
Tlic doll, when seen steieoscopicallj', was judged as nearei and pei- 
force leciuirecl moic convcigcncc than the doll pciccived at the 
plane of the sciccn, It is well known in expeiimeiital psychology 
twts objects psnducc A\ct\s of stwwlwioo 

but unequal dcgtccs of convcigcncc, the object with the lesser 
convergence is usually judged as being the larger and faithei auMV 
(6, pp 674-680) 

In summaiv, out results show (/r) that childien as voting as two 
yc.us have well developed stcicoscopic vision, and (Z») that oeiilai 
convcigcncc piolmbly is an impoitant and peifected cue fni the 
judgment of si/e by picschool cliildicn Tlicic is no evidence to 
substantiate the dual implication of Can’s icsults that tlic stcieo- 
scopic mechanism is first functional at about the age of tluec ycais, 
and that thcicafter it impiovcs to some extent vith age As foi the 
question of the innate veisiis the cmpiiical oiigin of the steicoscopic 
mechanism, it is clcai that an aiiswci, if it is to be Imiiid, must be 
sought m the study of the visual pcuception of infants and animals 
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CHANGES OCCURRING IN THE SERIAL REPRODUC¬ 
TION OF VERBALLY PERCEIVED iMATEUIALS'^ 

IJcf>ailiiiCii/s of Psyr/iology, Union Junior Collrgi ami Querns CoUegr 


Marovrii E Trlssli r and B D S Si'Rvc.n 


A Iniroduciory 

Tile present study li.is two pm poses lir-^t, to repoit tlic ivai's iii 
which the icpiocluctioii of veib.illv picseiited prose uiateiials v.uics 
fiom the ontiin.il, not (iuiinti n consuki.ihle lapse of time, but i.ithct 
uiulei the conditions of seiiahtj—passing the matciial fioni pcison 
to person, and secondly, to examine the eftcLt of a "mental set” 
{/iuf<)iibe) upon the diiational chaiifics of the lepiodiittions, 

This cxpeiiment was suijfTested by studies on ideational (.haii^e 
whicli have been rcpoitcd by Wulf (10), Gibson (6), and Allpoit 
(1) Tliese invcstinatois woiked with KG«‘^ctiic designs Aftei 
scciiiinu a niimbei of icpioductions, they anahved the v.uiances 
fiom the oiiyinals and classified the changes that took place. Wulf 
cinphasizficl the picscnce of (r;) levelling; ol omission, i c, the toning 
down or weakening of ceitain cliaiacten'istics, and {b) shaipcniiig 
or emphasis of ccitain othei chaiactciistics oi pecuhaiities Gibson 
analyzed the changes in tcims of (/?) object assimilation, oi change 
towaid the familiar thing, (/») vcibal analysis, (f) figure iissiinila- 
tion, {(1) completion and disintcgiation, and (^) iectilincaiitv All- 
poit repoited that (r/) the evcellence of icpioductions dccieascd with 
the number of icproductions, (fi) the passages became piogiessivelv 
cniallei in size, (f) displacements occuiicd, {d) also assimilations, 
and (e) omissions 

Kiikpatiick (7) and Lewis (8) have used piose passages as learn¬ 
ing matenal while cmplo\ing the method of lapse of time Kirk- 
patiick found {a) condensation, {b) espansion and filling m of 
g.ips, (i) increasing plausibility, and {d) some evidence foi clianges 
in hedonic feeling tones Lewis concluded that the most obvious 
change was the relative lack of dependence of both gist and detail ot 
the repioductions upon paiticular w'oids oi sentence stiuctiires The 
pcr'istence occuiiing, then, is csstiUialh a peisistencc of oiganized 
wholes 
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II IS, liowcvcij I^aitlett’s appioach to the piobleiu whicli is most 
iclevaiit to the piesent cxpciimcnt. Kaitlett (3), using piose pas¬ 
sages in seiiality, fovmcl the changes to be m.iinlv those of (a) sim¬ 
plification, due to the giadiial constiiiction of a moie cohcient 
whole, and to the changing of the unfamiluu into some iiioie faniilim 
countcipaits, {!?) lationalization, which may involve considciablc 
elaboiatlon; and (f) n tendency for certain iiiciJcnts to become 
dominant so that all othcis aic giouped about them An experi¬ 
mental examination of these findings will be undeitalccn in Expeil- 
ment I, below 

The metliod utilized m the second pait of this study was sug 
gested by an experiment of Caimicliacl, Hogan, and Waltei (5) on 
the effect of “mental set” on the icpioductions of geomctiic figures 
Then study clearly dcmonstiated the effect of piioi expeiicnce oi: 
the repiodiiction of such foims. 

13 Experimlntal Procedures and Results 
1. JLxpenment I 

The first experiment was a paitial lepetltiqn of Baitlett’s study, 
using the same passage that he used The Boy Who Tiled to Out¬ 
wit ITh Father (3, p 129) Baitlett’s procedure was modi/ied slight¬ 
ly in that the passage was icad to the subjects twice in succession in¬ 
stead of allowing them to lead it themselves Also, whcic Baitlett al¬ 
lowed a free interval of 15-30 minutes before Tcpioduction was called 
for, oui subjects wcie limited to 15 minutes, duiing winch they looked 
at magazine pictures. The serial repioductions weie obtained as 
follows the first person in the senes hcaid tlic original passage lead, 
tile second pcison was read the icpioJuction of the first peison, etc 
Two sciies of 20 subjects each (Barnaid College students) weie 
used m this experiment. 

The results wcie analyzed by dividing the original passage into 
separate elements, each representing a “unit” of thought. Table 1 
pieseiits a sample of the analytical tables that wcie thus constiucted 

By tiacing these elements through each lepioduction in the seiies, 
It was possible to detcimine the point at which the element was 
dioppcd 01 significantlv changed, as well as the chaiactei of the 
change. 

Analysis of the results showed that the changes taking place in 
this veib.dly presented material aie, in geacial, in agiccmcnt with 



M\RGVRirr IRLSSIIT AND S I). S S!'RA(.G 


257 


lABLE 1 

SuowibK. niL Dnoi-I-INC. OiD 01 Paris oi thi* Sumi oi The Uoy n'fio Tru.i 
to Ouiivil Ills Father 

Each poiilL of clioppiiij; out icinesciits the sciial niiinhci of the reproduction 
III which that paiticular element disappeaied 


Origmnl thought 

Paint of (Iropinng in 

Scries I Senes II Comments 

A son said to Ins fathei one dnv 

7 

12 

“I will hide niicl you will not 
he able to hnil me” 

8 

10 

The father replied 

4 

10 

Etc 


thoie of B.iitlctt, Wulf, and Gibson CbanKc*. classifiable as “sim¬ 
plification’' wcic fust of all quantitative omission The first icpio- 
duction -vvas 201 woids in length and the 2Qth, in the same senes 
was 55 wouls, loiiglilv one-fouith of the fiist In the otlici senes 
the fust icproduction was 179 words and the 20th, 71 woids, less 
than half as much as the fiist Secondlv, theic wcie certain quali¬ 
tative changes Bartlett has said that the omissions ocannng aic 
omissions of matciial that appeals iiielevant It uas found hcic, 
howcvei, that tlicie is little or no conclation between the oidtr of 
diopping the elements, whether important or iirelevant While this 
difference between Baitlctt’s lesults and those of the present expen- 
ment cannot be simplv explained, the lack of correlation mav be due 
in pnit at least to difteienccs in the nntuie of the gioiips used And, 
of couise, tlieie ks no ngicl critenon of lelcv.mcc which can he 
applied heie to asceitain the “true’' conclation. 

The task IS fuitlici complicated because fclieie often occiiiied the 
fusion of two sepaiatc elements This is esseiitiallv Bnitlett’s factor 
of “cohesion”, it appeals to be a factoi of piime importance in 
condcns.itioiis 

Omissions may he due in pait to tiic expeiicnce of tile college 
subjects in taking class Icctmc notes Condensations in sucli ac¬ 
tivity aic often achieved by lunning separate thought units togethci 
into a single passage 

Anothci cause for omission that Baulett gives is the changing of 
the unfainiliai into some moie familiai countcipart Instances of 
this weie found, although it vseemed that the unfamiliai might 
cithei be levelled oi sharpened (to use Wiilf’s teims), depending 
upon Its intiinsic attention-getting value 
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Length of the passage to be repioduced must also be added to 
the list of causes of omissions 

Changes which Baitlett terms changes toward rationalization 
wcic noted. One illustiation of this is sho\vn m the following 
successive icpioductions 

The bov's father gave him three peanuts One he ate, one 
he saved, and one he gave to a follow, The dog ate the 
snake and the snake fell in the lake and was swallowed by 
a hsh 

This passage became, m the next leproduction• 

The bo>'s father gave him three peanuts One he ate, one 
he kept, and one he gave to a fellow The fellow dioppecl his 
and It was cater by a snake 

Thus the incident is shaped to make a more plausible (rational) 
sequence 

In contrast to llartlett’s finding, raoializing as a factoi making 
for changes was only slightly, if at all, present in these two series 

The final change noted by Baitlett is that of tiansposition of 
words .ind phrases, with a tendency for certain gioups to be dom¬ 
inant, with otheis giouped about them It is (>vidcnt, however, that 
as a passage hccoincs shoitei during the course of icpioductions, each 
part will consequentlv assume a rnoie neaily equal value, and the 
passage will be ictained moic accuintcly 

2 Experiment II 

In this expciiment the method of serial repioduction was retained 
but a specific “mental set” was piovidcd, for the puiposcs of investi¬ 
gating directional changes that might he induced tlieichy Three 
passages of anthiopological matciial wcic constructed, which will be 
designated as Passages J, B, .uul C The J passage is entitled The 
mnking of cleiy pots and is a hcc adaptation of n stoiy found in Bush¬ 
man Folkloie (4) The B p.issagc, cutitlecl Pottciy and lehgton, 
was adapted fiom Rattray’s- Religion and Ait in jlshantt (9), and 
from an aitide hj Aslimcad m the Amencan Anthiopologut (2) 
The A and B passages .ire the “mental set” passages Passage C, 
the “test” passage, was constiuctcd by taking tluee thought clenienb 
from each of the other two pas'^ages and placing them in a passage 
of material not to be found in eithei “mental set” passage, but pei- 
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taining to religion and pottery, tlnis serving as a matrix to hold 
the otherwise disciete elements tioin tlic J and passages togotlicr 
These elements weic placed in the C p.iss.igc in such a w.iv that 
any influence of piimiicy and icccncv would he minimized The 
occlct WAS B, A, A, B, 11; A 

A subject was given one of the “mental set" passages to lead for 
five minutes Then Passage C (oi a previous iciidition of Passage C, 
depending on the sulijcet's position in the sciics) was lead twice to 
the subject bv the experimenter A wiitten lepiodiiction was then 
immediately called for, 

Barnaid College students and Union Jiinioi College (N J ) 
students scivcd as subjects, totalling two gioups of boj's and two 
gioups of gills A giovip hcie consist'i of a sciics of 10 poisons 
with the A set, 10 with the li set, and a contiol senes of 10 pel- 
sons with no specific set I’he contiol subjects mcicly wcie lead tlie 
C passage (oi lepioduction of it) twice, and wcie then asked to 
make a icpiodiiction of iL 

The leiiilts show a definite influence of the “mental set” pas¬ 
sages on the nature of the lepuiduLtions seemed In Table 2 is 
shown the aveiage place m the sciics of lepiodiictions wlieic J items 
and B items weie diopped It will he seen fiom this cable that the 
effect of the A set on lepioductions is unque''tionnblc Foi botli 
gioups of boys and giil'', the scucs with A set retain A items con- 
sulctAbU longer \\\ the Uww\ tl\c\ do tho B itcvws T'l\o boys 
seem to be somewhat mote influenced bv the A set than aic tiie giils 

Hovvevci, It should he noted that in two senes with Set B, the A 
Items w’cre letainccl somewhat loiigci in the sciics tli.in ivcic the B 
Items In anothei seiies tlicic is equality, and m the touitli senes, 
a slight diiteicncc in favoi of the B items I'lic icsults of the con- 
tiol senes indicate cle.ulv that m the absence of pnoi “mental ‘•et’’ 
m.itcnal, A and B items aie ictaincd equally well Thus it seems 
evident that Set B had iclatively little cftccl on clifteienti.il icten- 
tion, icbcmblmg the contiol senes jcsults much moic closeh than 
It did A set icsults 

Thc'C findings w’ould seem to indicate that in piactice the B 
passage, w’hich was intended to he equal in attention-getting \aliic 
to the A passage, piuved to he less potent in influencing icproductions 
than the A passage, oi tiiat in Passage C the A items selected stood 
out more clearly somchinv than the B items, due tn a gicatci stiiking- 
ncss of the items themselves If so, this is a factui wdiicli appeared 
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TABLE 2 

bJiovvs ruf Avlragc Ruproduction in Which rai Criticai Items or Either 
Mentai, Sir A or U IlAVr Been Eiiminateo (Plotted 
Along a Continuum of 1-10) 


Tlicrc are two gioiips of boys and gills The last pait of this tabic icpicseius 
the total averages of the two gioiips of gula and the two groups of boys 


Senes with 

Avei age of diopping 

Aveiage of diopping 

mental set 

of A Items 

of S Items 

Git Is 

A 

6 3 

2,3 


n 

46 

40 


Coatfol 

3 3 

3 3 


A 

2 33 

3 0 


D 

3 6(1 

+ 0 


Contiol 

3 0 

30 

Hoys 

A 

SO 

166 


n 

2 33 

233 


Control 

1 0 

1 33 


A 

3 0 

10 


B 

3 0 

20 


Conciol 

1 33 

10 



Total Averages 


Girls 

A 

+ 31 

2 65 


S 

413 

+ 0 


Control 

3.15 

315 

Soys 

A 

40 

1 33 


D 

2 66 

2.16 


Control 

1,16 

1 16 


despite precautions to make the sets apparently equal in value 
before the experiment 

The effects fiom the A set seiies, liowevei, aie sufficient to demon¬ 
strate the effect of this piioi cxpeiieiice on the diftciential letention 
of the vaiious ciitical parts of the C passage Having just icad a 
passage discussing the making of claj' pots, subjects are more im- 
piessed (as measuied bv the reproductions given) by the pot-making 
elements in a subsequent selection which deals with religious items 
and pot-m.iking items. 

As further illustiation of the effect of the A passage there were 
in the repioductions instances of "leversions” to the oiigiiial mental 
set material, in the absence of such an item in the picceding 
reproduction 
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A fmthcr fiiuliiig is a temlencv tcnvaid misieincsfiit.ition of 
statements fiom the othci “mental set” passa^^e (ie, n misiepic- 
scntation of B items bv A subjects, anj vice vcrs.i) TJicje was 
also a shift in the oulei of events of the passape, whieli diftcrecl for 
the A and B subjects Those with the A set {The makiiKj of day 
pot<!) tended to shift the technicalities of the makmp of day pots 
forwaul to the bcpininnc of then icpioducticms Subjects with the B 
set kept the oidci faiilj well but tended to cliistci the symbolic ma¬ 
terial at tile bepinniiig: and end of the passage, with the pottciv 
making near the middle Such shifts indicate that the “mental 
set” had a Iiciglitcniiig cfletl on tiic coircspnndmp niateiialb m the 
C passage, causing them to be placed in nioie mtiinsically “vivid'' 
paits of the lejnoductions 

3 Expeinnent III 

In oidci to piovulc a coiioboiaticin of the lesiilts of E\pciiment 
II, It was decided to gnlhei comp.uablc cl.it, i on the lepioductions 
of a laij^ei jninibcj c>f subjects, iM/ig tJic s.iniu gcnciai pioccJin^s, 
but not the method of sciiality. Foity-one llainaicl College students 
weie used as subjects, divided into three moiips, sis follows A set, 
13, B set, 14, Contiol, 14 

Each student was given eitlicr the A pa^sage oi the B passage to 
read, oi, foi the contiol gioiip, an iiiclcvant task (woid-building) 
foi a five-minute pciiod Then the C passage was read twice 
through by the cvpcnmcntci, and rcpioductioiis immediately called 
for 

Table 3 picscnts the summaiivcd lesults of tins expeiiment It 
IS seen again tliat A items stick with tlie J gioup much Iqngci than 
B Items do, and also that the B gioup ictain A items shgluly longci 


TABLE 3 

The Avirage Numrcr or Pfrsons Who Kctaineu the Critical Items 
(P iorriD Aiono a Continuum) 


Presence of critical elements 

Avemges 

Sciiea with 

A\ eiage retention of 

Average retention of 

mental set 

/I items 

D Items 

A 

123 

5 & 

D 

96 

9 0 

C 

10 3 

8 3 




262 


JOUtlMAL OF GCNFTIC P'SYCIIOLOGY 


than they do B items These lesults agiec with the lesults of Ex- 
pciiment IT The lesults foi the C gioiip, howevci, aie mote clear¬ 
ly in f.ivoi of the J items than they were in Expeiimcnt II, thus 
pioviding furthci evidence that the d items must have possessed 
gicatci letention value than the B items 

The fact that the d gioup letains d items bettei than the control 
group does, and that the D gioup letains B items better than the 
conCiol gioiip docs, intlic»ttcs that, despite non-cquahty m the per¬ 
ceptive values of the two sets of items, both the d passage and tlie B 
passage were diffeieiitiallv effective in shaping the icprodiictions 
of the C passage. 

As in Expeiimcnt II, this expenment revealed («) leversions to 
‘Wntal set” items, {b) misstatements of the othci "set" Items; 
(f) changes in oidci, and {d) additions of "extia” elements by the 
eoiitiol gioup 


C Discussion and Conclusions 

The seiial leproductions obtained without a particulni mental 
set show that the changes occuning in the lepioductions of aiidi- 
toiiallv presented piose materials can be compaied to the changes 
occuinng in the icproduction of visually pTe&cntcd gcometiical foims. 

In Wulf's teimmolog}', levelling and shaipening wcic clearly evi¬ 
denced in the picseiit mateiial Levelling can be defined as the 
(liopping out eailv in the senes of certain (minoi) elements, and 
the instability in form of certain otheis Sharpening, as applied 
to tile prose matciial, refers to the letcntion and even heightening 
of ccitain ideas over and above the oiigina! 

As Allpoit found in the visual field, theie was also found licie 
(^) a decrease in excellence with the number of leproductions; (b) 
progicssivc alterations toward smaller size; (<.) displacements, (d) 
assimilations, and (r) omissions In out results wc luivc tended to 
group several of Allport's classifications iindci a single heading, foi 
example, simplification lias included sucli things as omission, as¬ 
similation, some alterations in size, and decrease in excellence 
Tiansposition of words oi phrases seems to fall into Allport’s 
uitcgoiv of displacement 

Gibson’s results aie desciibed m tcims which seem to he most 
pertinent to visual geometrical material, but his classifications of 
changes tow aid the more familiar, and changes described as com- 
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pletion and disintc[;iatioi\ arc cle.uly iclcvaut to tlu* ^haaKcs ob- 
seived jo the piescnt piosu matcuals 

Expel imentb II and III have slunvii that an cnliancinj; cltect on 
serial icpioductioiis ean he ptodiiccd by piovidiii^ a “inciital set” 
befoie the leading of the Lest passage It mav icnddv he giaiitcd 
that the i>et iiuluecd lieie is not quite tlic same tiling that Carmichael, 
Hogan, and Waltei (5) have lefciciicc to, since the subjects weic 
not given explicit diicctions such as, “Yon will now heat such nud 
such Items'' The reading of Passage A or li did, liowcvci, induce 
a eeitain leadiness foi that kind of matcnal, and the icsults show 
that such a picliniinaiv “mental set” does influentc icpiodiictions of 
vcibal mateiiaU as well as lejiuicliictions of visual foims 

It icinains possible that, in ic.iding aloud the test passages, tlic 
cxpcnmcntei might have inadveitcntlv aftected the lepioductions In 
diffeiential stiessing, etc This factor icalued and guaidcd 
against, and it is believed that it was icduecd to a non-sigiiificant 
value. 

Ceitain diffcienccss were found between lesiilts of hovs and giils 
on this test Most notewoitliv was the fact that in tlic contiol 
senes the boys ictained critical itums foi fcwci icptudiictions than 
dul the guU, nicspcctive of whether the giiU \veic jumm college 
01 college students This lesult ngiees with other findings itulieat- 
ing that girls usually make higliei scoies than boys in tasks invoKing 
verbal learning and mcmoiy Howevci, post-cxpeiimcntnl question' 
ing levealcd that the hovs seemed to (iiul the cxpciimental materials 
less interesting than the giils did, and this factor mny be (|uitc 
sufficient to account foi the sex diseicpancics found 
An analysis of the icpiodiictions aceording to sex of the subject, 
witli n view to uncovcimg jHissihlc dillcicnces in amount of cltccL 
excited by the mental set passages (suggestiliilitj'^) revealed no 
difteiences between hoys and gills m tins icspcet 

In conehisioii, these icsults may he held to sjiow that changes in 
the sciial lepioductions of veibally presented piose niateii.iU may 
be dcsciibcd accoiding to the same pnnciplcs used to dcsciihc changes 
in visually piesentcd gcometiic foims, the tuo ajipeai to liave many 
fcatiiics in common Fiiithci, the changes which occiii in each can 
be aftected by the induction of a ''mental set” piioi to piesentation 
of the matcnal 
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D Summary 

Tlie piesent study attempted (ii) to iiwcstigate the ways in which 
scii.il icpiodiictions ot vcibally picsentccl mateiial vary fiom the 
original, and (If) to study the eftect of a "mental set” upon the 
diiertion of changes of tiie leprodiictions. 

In Expeiimcnt I (scnal lepioductions with no specific set) 
changes wcie found whicJi could be desenbed in the tcims winch 
Iiave been used to desciibe changes in the lepi eductions of gco- 
metiic forms 

In Experiment II, it was found that the leading of a “mental set” 
passage puoi to healing the test mateiial lead excited a definite 
dnective eftect on the cliangcs occuiiing in tlie lepioductions given 
These results were coiioboiated and extended in Expeiiment III 
winch repeated Expeiimcnt II with a laigei numbei of subjects and 
in the absence of seimlUy 

The gencial conclusion was i cached that the results obtained 
indicate that the lepioductions of veibal piose materials have much 
in common with the icproductions of gcometiic matciinls, and are 
dcscnbablc in terms of the same gencial piinciples. 
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VALIDITY OF MENTAL TES'FS FOR YOUNG 
CHILDREN-" 

Bomd of Educahnn, Vhiladclfihia 


Dorothy Kfun IIvliowhl 


A iNl'HODUClfON 

Menul tcsLs for the picslIiooI .lucs aic* .imonjr tht* lU'Yd develop- 
ments in tile field of clinical psycliolo^iv It is not stupiiMim tliat 
tlieic is moic scepticism in iep;aid to them and that fm the picdiction 
of latci mental capacity, Ic8§ icliance lias been phiuecl on their 
validity than is tiiic with tthls Riven at the school .iRUs Foi those 
wlio me less familial with small childicn, it is not h.iul to vwulcr- 
stand the doubts which aiise ns to the difTimlty m in.ihiiiG satis- 
factoiy, contiollcd and leliahlc obscivaCions 13vit to the clinician 
who has developed a tamih.uitv and lahnique with little children, 
tlicsc ages picsent essentially the same gcncial psychological chni- 
acteiisfcics and pioblcms of all ages, wnth the same giiidiitions, 
vniiations and complexities It is true, houcvei, that moie of the 
potentialities of pieschool voungstcis aic obscuied, and this being 
iccogmzcd, one would expect a pioportioiuitclv lowci validitv figmc 
The problem wnth wdiicli I have been conccined is tins How 
valid aiC test icsiills foi young chikhciH Is a fcchlemiiuleil indi¬ 
vidual rccognuable at six montlis, at one ycai, or not until six 
yeais or even latci? Is a pcison of collegiate calihei disceuublc as 
eaily as two ycais^ Oiii piohlcm is, in gcnci.il, how eaily in the 
life histoiy of an individual can wc establish an IQ which will 
piovc iclativcly stable^ If we sLiidv a baby at one oi at two yeais, 
will oiii diagnosis be the same at school entiancc, at giadiiatiori flora 
higli school, and at adiiUhood^ What is the piedict;ihilitv of mental 
test results fm babies and what data can the psjchologist contiilnitc 
at this point to answer these questions’ 

In the clinical icseaich lahmatoiy crapliasis has been given to 
comparative studies and it is this tjpc of investigation tli.it has been 
extensively icpoited iii the litciatriio The lesults of one scale have 
been coiicl.itcd with those of another for approxriiiatcly the same 
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ngc gioiij) I have been conccined with a somewhat tiii+eicnt 
pioblcm 

I began mv o\^'n resc.ucli in tiic development of picsehool tests 
befoie thcic wcic any publieations on the subject except the Kubl- 
mann data of 1922 in The Handbook of Mental Tcih I was 
acting as consulting psuliologist for two social agencies which weie 
■issuiniiig the lesponsibilitv of placing babies for legal adoption hiy 
function in that piogisun was to detcimine the mental level of the 
babies tliioiigh the use of cveiv tool available, in oiclei to make 
diagnoses whicli would be as acemate as possible I was not con¬ 
cerned with investigating tlic leliability oi validity of the test scales 
employed Mv icseatch intciests giew out of the desiic on the 
pait of the child placing agencies to iViatch the intelligence level of 
the child adopted, with that of the fostei paients—a practical piob- 
Icm dependent foi its solution upon an eailv diagnosis and its iclativc 
stability Consequently, one of my chief concerns has been the 
coinpaiison between a diagnosis at one, two, oi three years with 
latei estimates as the diild became oldei. 

The field was scaichcd tlioughtfiillv to select test items which 
seemed to give as complete a pictuic of the child as was then possible 
As tunc and icsearch added new tools, the oldei methods became 
pictty incomplete and inadequate New scales, such as the Gcscll 
and Meiiill-Palmci wcie welcomed to supplement lesponses which 
could be obtained fioin a sciics of performance tests which 1 was 
standardizing Mv approach was to evaluate the lesults from vaii- 
ous tests against a background of family liistoiv, individual develop¬ 
ment, and cnviionmental facts On the basis of all the assembled 
data, a developmental quotient was dciu'ed The DQ follows the 
bamc geiicial ptinciplcs as the commonly used IQ and accepts the 
piinciplc of the validity of the noun idea 

As Gescll so aptly puts it In lus Infant liehavioi 

A developmental noim is a spccihtation of a behavior pattcin 
01 of a behavior chaiacleiistic made to seivc ns a ciiteiion oi 
as a slaiulaid of coinpaiison in tlie sciiilinv of a behav'ioi 
status The piimiarv use of the iioiin is to itlcnlify and lo cliai- 
acteiue observed behavioi foiins btiictlv speaking a noun is 
not a unit of measuieinent It leprosenis a positional value 
lather than an absolute value m a calilnaled se<ile of equal 
units A norm is used as a ciitical device for discoveiing re- 
«einblanccs and diffeiences Accuiatc compniison by means of 
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a s\sicmatic fiamc of icfcrciiec approximatts the picLision iif 
measiiiement 

With this geneial statement of ni\ piohleni I 'vliouhl hhe to 
present ,i dcsciiption of the pioiip \\hom I studied, tlic test inatciial 
which was used, and the icsiilts which were obtained 

B Tiir Group Studiiu 

The study inchidcs 250 individuals Foiiiicen ]ici cent ueii ‘‘own 
childien” who had ah\ avs lived with then parents '1 he othci 
pci cent Atcie fostei childien iindci the c.ire of tlie Phil.idclidiia 
Children's Buieau and tlic Pennsylvania Childien's Aid Society, 
Thus the hulk of the vouiiKstcis had lived in two oi moic ciuitan- 
inciits Some of the hahies came, diratlj on dischanie fiom the 
hospital, to the social aifcnov, at an auc vihmue fiom 10 days to 
sevcial montlvi Some tame to the a^eotv aflei n pciiod with then 
own families, which iisiudlv was an unsatisfactoiy aiianEenient oi 
It would have continued. Still nthcis had had a puoi institutional 
platemeiit This complete dianEC in environment in most casts is 
nn impoitant tactoi to keep m mind A lecent studv, such as Ihuks', 
has estimated that as much 20 IQ points can he attiibvitahlc to 
extreme environmental dillcTinccs, and one wonders thertforc 
whethei aiiv distoition to the validity coilelations mav have been 
caused by the cnviionmeiital changes which manv of the childien in 
this Eioiip weie subjected to at such an caily a^e 

At the tunc of the initial p&vcholoEical studv tlie .ikcs of the chil- 
dren wcic ns given in Table 1 

lABIIi: 1 


Uiulci 12 niniulis 25 c.isis 

Fioni 12 U) 23 niniulis 79 cases 

TiDin 24 U) 35 moiillis 80 cases 

Fiom 36 It) 47 moiitlm 60 cases 


Toni 250 cases 


No child was examined psvcliologic.illv who had not had a Liim- 
plete physical examination, the fiiidmus of vhieh wcic avail.dde 
If a child was in pooi oi (lucstionahlc Iiealth, the mental test was 
usually dcfeired, oi if given, allowanee wns made foi the icpoitcd 
Condition 

Us\i.\\lv \t xv^\s poss\Uk ts) coute\ with the who caicd foi 
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the baby and who knew best the details of hit. clay by day behavioi, 
as well as his developmental lecoid This means that foi most of 
the cliilclien tested, thcic was a faiily complete physical and de¬ 
velopmental lecoid and, wheie piocuiablc, significant tamdv histoiy 
At the time of the last examination the ages weie as given in 
Table 2 

TABLE 2 


5 ye.iis 

72 

(> yeais 

53 

7 yeaia 

4+ 

8 yeais 

31 

9 ycaia 

20 

10 vcais 

IS 

11 years 

5 

12 yenia 

2 

13 ycais 

3 

1 otal 

250 cases 

Tlie modal age w.is five yenis, the medi.in age six veais Fifty- 

two per cent of the childicn weie 

five and six vcais old, and 48 

per cent weie between seven and thiiteen ycdis. 

As to the geneial intelligence level of the 250 children studied, 
they icpicsent a fairly noimal scattei with a median IQ of 96 The 
IQ (listiibution at the time of the last test is shown m Table 3 

TABLE 

3 

100 percentile 

ISl 

99 peiccntile 

142 

90 percentile 

119 

80 pciccntile 

111 

70 peiccntile 

106 

()0 percentile 

101 

50 percentile 

96 

40 percentile 

91 

30 percentile 

86 

20 peiccntile 

81 

10 pcicentilc 

75 

1 peiccntile 

50 

0 peiccntile 

42 

Total 

250 cases 


C The Testing Procfdure 

The study lepicsents 427 coiielations and about 700 examinations 
extending ovei a peiiod of approximately 12 years Fiom this ex- 
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peiK'iice It IS believed that most small childien ic.ict moic natui.illy 
111 the setting of tlicii own homes, with then mothci oi foster mother 
piesent Thciefoic practicallv all the examinations wcic planned 
for in the chililicn’s homes 

Small childicn usually aie not moic difficult to test th.in oldci 
ones, but to obtain the best possible icsiilts and the tiicatcst dis¬ 
play of thch potentialities, my experience hns siigccstod that special 
famihaiitv with this age cioiip must be built up and modified tedi- 
niqucs used Hv the tune a child icMthes six oi heginiiuig school 
age, ho has been subjected to a consuleiable luimbci of (li»cipliiiaiy 
cxpciicnces in life and thcicfoie will usually lespmul, without much 
suggestion, to coiiti oiled psychological conditions lie will do thmgia 
ii&kcd of him, even if he has no special intcicst m the task Foi tlie 
one-, two-, 01 thicc-vcfii'old, this cannot be said Life to the vciv 
young child is, except pcihnps in food and toilet situation's, pictty 
iiuicli an existence wliich is lelatively spontaneous and uninhihitccl 
To seciiie the gieatest coopeialion in finding out what little chil- 
(lien can do with test matciial, I believe we must theiefmc, ns 
ncaily ns possible, duplicate then play situations If the conditions 
set up by the psychologist aic too aitificial oi stiangc, lestiictums 
and inhibitions aie imposed which may vciv much block and allci tlie 
reactions dcsiicd 

As with all examinees, but with tins gioup even moic so, is the 
need to establish ,i lappoir between the psychologist and the child 
A fiicncllv contact must be secuied, cautiously and on the child's 
oM’ii tcinis, An inteicat nu^t he moused in the “bag of toys” which 
have been biought along to be played with Rabies have a casual 
but vciy positive w.iv of ignoiing and dibinissmg tilings ■which do 
not intcicst them Tlicy will not accept .in adult’s icqiicst to do 
.1 test unless thcic is a dcsiic to do so This bring the gcncial 
intcicst pattern of the vniing child, one must use a flexibility m pio- 
cedme I'heie can be no steicotyped oidcr in piesentmg the ma- 
tciial, though usually it is moic successful to begin witli peiformaiice 
01 block matciial and to mtioduce vcib.il items iiidiiectly oi wlion 
a still gieatci familiaiitv has been cstablishe<l. Initial shyness does 
not so much effect lesponsc to concictc matciial, but nia\ cause 
completely negative iespouses with vcibal tests such as naming 
objects 01 pictines, icpenting nicmoiy matciial, etc 

Young childien have a lelatively shoit attention span wlucli also 
at times necessitates a modification in the piesentatioii of the matciial 
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They .lie at times hif^hly clisti.ictible so that tests have to be lapidlj 
intiojccted at oppoituiie moments and aiterspeised with plav ot 
then own selection Whims imist be ^iven consideration and desiies 
met so that fiiendlv lel.ations ,irc sustained, but alwavs with the end 
icsult (if a diagnosis in mind P.Uiencc is. always necessary At 
times mateii.al in.iy be quite willingly lespondcd to on le-piescntation 
which was at fiist icfiiscd 

The vciy active child piesents piobablv the most difficult situation 
Tile examinci must always be one step ahead, anticipating his bc- 
liavioi and seeing tli.it matcii.il is continuously supplied in oider to 
keep the situation going in the desiied channels 
The simplest matciial should always be given fust so tliat no 
f.uKuc situation is expetienccd until it is inevitable Even though 
failing, the child must be encouiaged and piaiscd Encouragement 
should bo given indirectly by one's attitude latliei than by any .ictual 
help, or cUe lesiilts cannot be comparable to the established noims 
Anothei situation which must be held in mind is the iinpoitancc 
of innmfest inteicst and lecognition of the tact that failuie to do a 
test, especially foi the child undei two ycais, does not necessarih 
mean inability to do it Often furthei study must detciinine what 
was in.abilitv and what was disinterest 
With patience, ingenuity, and cncouiagcment, and if nccessniv, 
inducct picscntalion of matciial, 1 have found emotional lesistance 
and non-confouriitv lathcr infiequent With the compaintivclv 
laige amount of standauliKccI matciial available, enough sntisf.ictoiv 
lesponses usually are obtained so that a coiiect diagnosis is possible 
For cliildren undei one Vcai tbe complete Gesell mateii.il was 
used At times foi veiification of data in certain studies, the lluhler 
oi Linfcit-Hiciholzci scales wcie added 

Foi the gioup fiom 12 to 23 montlib, m addition to the Gcscll 
Items, the Thue Di\c and Thice Fotmhon)ds and Wallin 

Pegboardb weie used, also the Stutsman Sixieen-Ciibe Test and some 
Mock, building pioblenis At 24 months color matching was added, 
niid towauls 30 months, if c.ulier success indicated, the Witiner 
Fonnboa/d Also in many caaev ceitain selected Stutsman tests 
weie given, chiefly the diawing tests, the A'hie and FonL Nal of 
Cubes, and block building The Binet Scale was given to children fiom 
30 months on, but was not found to be very helpful oi icliable Thus 
fiom Gescll weie selected noinib, essentially foi an evaluation of 
motor ,ind language development, and the peifoiniance niatcri.il 
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was selected chiefly finm the scales of Stutsman and Hallfmcll 
Each of these test items call be scpaiatch evaluated bv the nnim 
value foi diffcient age gioups, and tlic sum of the nmiiis can be 
avcia^ed foi an appioximatc developmental (|uoticnt The DO, n 
numeiical ititiiiR, is fuithcr weiijlitcd in lijiht of developmental, 
medical, habit, and cnviionincntal data 

1 believe bo-wever that no diagnosis oi DO can be made on the 
quantitative findings alone, hut that mental gunvth must he studied 
equally fiom the qualitative aspects of a pcifoimancc At times 
It IS the quality of lesponse wliicli chiefl\ dotcimincs what the given 
diagnosis should be llabics even a few montlis old diftci sigmli- 
cantlv fiom each otliei, not oiil\ in thcii actual .Lccoiui'li''hmcnt 
but in the attitudes which they show Unvaids people and objects 
in then suiioundingjs Thcic can he obscivcd a signilicant cnntiast 
between an intent, alert mannei and a vague, disiiitciestcd one This 
is noticeable in the wav infants will fixate on the simplest objects 
When a baby is oldci and is lenching foi and handling toys \vc 
can see pcisisttnt and sustained attention as contiahted ssitb ,Mm\css, 
distiactiblc icsponses StiH latci, eluclly fioin about IH to 24 
montlus, the more noimal childicn wmU begin to iiue toys in a piii- 
poseful wav Hanging, thiowing niouiid, and aimless plav should be 
supplanted by play with definite ideational content hack ot it Coiii- 
plexity and vaiietv of lesponse aie both matuiational and expencntial 
tiaits, and it is the supciior child tvho eailiest gives the gieatest 
indication of these 

One of the most maikcd van.itions in lesponse at 12, at 16, and at 
18 months is the dilfeicncc shown in spic.ul of attention A veiy 
simple test such as the Tlucc-Dnc Founboaid offers an cx-ccllent 
iwcdwwn ioY ibis to be TUt\c vs n delwwtc pvnvtvessvwn 

of lesponse ftom complete conccntialion on just one single block, 
as if no moic existed, to an inclusive grasp ot the ciitiic hoaiJ 
with consequent and immediate replacing of all thiee blocks Tins 
qualitative tiait of distiibution of attention xvithoiit doubt indi¬ 
cates a psychological ni.itunty which becomes iiicicasinglv nioic ap- 
paicnt, moic developed and moic impoitant with age inuease Fiom 
mv cxpciieiice it has been shown that supciioi cliildien displav this 
wider peispcctivc on problems considerablv cailiei than letardcd 
ones, and that learning thus becomes coiicspondmglv speeded up as 
moic can be absoibed in a unitaiv pciccption 

Swwvl.wly, vxuvtov contiol and cuouliiiatiou xue quftUtatively and 
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dificicntially dcv^'lopcd at various points alon;:; the gio\vtl\ scale 
To use anotlicr illustiatioii, one of the most important qualitative 
aspect& of bchavjoi response is discnmmabilit)' No mattci how 
blight the baby may be, tlicie is a point below which this capacity 
cannot be dcnionstiated. Dlscilmmation seems to be definitely more 
n maturational tli.in an cxpeiieiitial tiait Learning to iccognizc 
vaiious people’s faces and voices is one of the fiist evidences of the 
trait Latei it can be moie objectively and svstcinaticallv studied 
in distinctive response to a iQuud and to a square block, or to a led 
and to a \cllow cube Matciial of this sort lends itself to diftci- 
cntiation between tiial and crioi lesponse and coiiectly disceined 
]espouses, and is something which qiiantit.itive lesiilts in themselves 
cannot distinguish. 

The minieicial DQ used in this study to dcsciibe a child’s develop¬ 
ment at <1 jiaiticrihu age, is theicfoie, pnmaiilv the aveiagecl lesult 
fioin vaiioiis selected test items, but it is weighted fuithei bv quali¬ 
tative lesponses and bv infoimation conceiiiing matui.rtional develop¬ 
ment, habit data, medical findings, family histoiy, and enviioiiiiiental 
oppoitunities 

On the final stuilv each cliiUl was given the full Stanfoid-Binct 
Scale of 1916 In addition peifoimance tests weie used-—tlic Wit- 
I'ncT Fcntnboa)flj and the Ttuo~F\gu) Five-Ftgwe, Casutsi^ Gioyiij 
Btdgonal, Healy A and Hcaly J? foimboaids of the Pintnei-Pattei- 
son Scale Fiom these tests a Bmet IQ^ which is essentially a vcibal 
lating, was sccuied, niid also what I have desciiptively called a CQ 
01 combined quotient This CQ was obtained by calculating the 
average of the peicentiles made on the peiformance tests and com¬ 
bining It with the Binet IQ 

D The Results or Retests 

To test llie validity of the diagnoses made on 250 childien under 
foui years of age, statistical compaiisons wcie made between the 
DQ as picviouslv dcs>ciibecl and the Binet IQ secuied at school age. 
The DQ w.ib also compaied with the CQ of the Binet and Pintner- 
Pattcison peifoimance tests. To obtain corielations the product- 
moment foimula was employed, 

X\y/n — duly 

j = -- 

every 

Since theie were only 25 childien tested undei one yeai, cor- 
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icLitions did not seem wanaiucd foi tins s>maU proiip Tin*! K'oup 
w.is retested tlic folloAvins yc.ii nncl ^vas (.onsideied with 79 new 
cases seemed at 12 to 23 months, making 104 eases Kach subse¬ 
quent age gionp included some individuals who had been picviousl> 
tested The coiidations aie theiefoie on 427 acts of icsults and 
about 700 e\aininations (Table 4) 


'I ABLE 4 

COIUtElAllONS 01 DQ AVD IQ AND 01 I)Q AND CQ 


Age iniige 

No cases 

Ratings used 

Correlations 

PI of 
estimate 

12-23 mos 

104 

DQ and IQ 

668^036 

8 132 



DQ and CQ 

fi59±,038 

7 918 

2f-35 mos 

150 

DQ and IQ 

79X±OI'J 

6 989 



DQ and CQ 

777±022 

4 749 

35-47 mos 

173 

DQ mid IQ 

837±01S 

5.851 



DQ and CQ 

938±007 

1 243 


Inspection of tlie corielation table shows a piogicssivc incirnse 
fiom 668 at one yeai, to 798 at two years, to 837 at thico ycais 
The conelntions between the DQ and GQ me quite snnilnr at one 
and two yeais, but are .938 at three yeais 
Amount of vaimtion between tests is also icpoited by percentages 
so that the iQ can be shown as both positive and negative .ind in 
tcims of the IQ itself (Table 5). 

Similar increase in IQ stability as the ages incicase is indicated 

TABLE 5 
IQ Changes 


Age i.inge_Own 




4 

-11 mos 

12-23 mos 24-35 mos 

36-17 inos 

childicn 

Range of IQ cliangc 

32 to —23 

37 to —38 

38 to—33 

31 to —21 

3110—20 

Median 

IQ change 


+ 10 

+ 10 

+ 6 

+ 3 

+7 

Mean JO cliangc 


15 

121 

97 

79 

lot 

Phis 01 

inimis 0*5 

pts 

i2% 

32% 

W"( 

53% 

36% 

Plus 

6-10 

a 

24 

16 

19 

17 

11 

Minns 

6-10 

4i 


11 

9 

9 

8 

Plus or 

iiiiniis 6*10 

if 

HI 

59 

68 

79 

58 

Plus 

11-20 

u 

20 

25 

22 

11 

27 

Mums 

11-20 

U 

4 

3 


3 

2 

Plus 

21-40 


28 

12 

6 

4 

13 

Minus 

21-40 

(r 

4 

1 




No 

Cases 


25 

104 

350 

173 

36 
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by the tabic of IQ chrnKes Since it is gencially determined that 
the piobablc ciioi of estimate of a l^mct IQ is appioximately five 
points undci average conditions, it seems thut IQ vauations of only 
niojc than Jive points aie significant Howevci changes fiom 0 to 5 
points, plus 01 minus, aie icportecl IQ changes of more than 10 
points were 56 iiei cent uiulei one vcai, +1 pci cent ,it one to two 
ycais, 32 pei cent at two to tliiee yeais, and 21 pci cent at three 
to four yeais. Changes of moie than 20 points coiicspondinglv de¬ 
creased with age fioin 32 pci cent under one ycai to foui pei cent 
at thice years The langc of IQ change was piactically unv.uied 
at all pieschool ages lepoited, hut the average IQ change was 15 
under one vcai, 12 at one to two yeais, 9 7 at two to thiec yeais, 
and 7.9 at three yeais 

It IS also nnpoitant to note that the changes were gie.itci on the 
positive than on the negative side Thiec to foui times as manv 
childien laiscd their ratings as* lowered them Discussion of the 
piobable lenson foi this will be taken up later (Table 6) 


TA13LE 6 

PPRCrNTAOB RAniNO AND LOWERING IQ 


Age range 

Percentage i Rising 

IQ 5 or more points 

Percentage lowciing 
IQ 5 or moie points 

4-11 inos 

72% 

16% 

12'23 mos 

53% 

15% 

24-35 inos, 

46% 

13% 

36-47 nios 

31% 

12% 


Tlirce groups have been selected foi special comment—(rt) own 
children, (A) supcuoi childien, and (c) infcrioi childten 

(rt). Unfoi tiinatciy it was possible to lelain contact ovci a 
pciiod of ycais with only 36 chiUhen zvho had alwavs: lived with 
then patents Of this group 75 pei cent had one oi both parents 
who weic college graduates All had comfoi table homes, tlicie was 
no economic picssuic, and in no case was thcie any known social oi 
peisonalitv pioblem winch was adveiselv affecting the child It 
Wens felt that compaiison with the othei childien in this study, chil- 
dien who had had changed suiioundiiigs, might contiibute to our 
knowledge of the amount of vmiation attiibutable to cnviionmental 
factots Of this group, 20 children were 12 to 23 months old, 13 
weic two to three yeais old, and three wcie thice to foui vcais old 
From the table ot IQ changes (Table 5), it is seen that the pei- 
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ccntagcs of change vetv closely cnncspoiul with the clungos of the 
eiitiic 12- to 23-month gioup Foitv-tw'o pei cent \anc(l on letesl 
by mote than 10 10 points and the mean IQ change wms 10 poinN 
It seems theiefoie that relative stability of envnonment was not a 
sufficiently potent fence in itself to give a high IQ const.incv 
An analysis of the Binct IQ of these 36 own childicn is woith 
commenting on The IQ langc was 105 to 151, with the median 
and mean both 119 From additional data which wnll be iiresentctl, 
we see that supeiioi childien aie not accuiatclv diagnosed as cailv 
as iiifeiioi and noimal children Therofoie it seems that the reason 
foi the pcicentage of change shown m this gioup is piohahlv a 
Lombination of both the age and siipciioiit\ factois 

(/Q It had been slated bv a inimbci of invostigatois that supenn) 
cliildicu aie not recognuecl as caily as infciioi ones and to verify 
01 contiadict this, 33 supetioi youngsters wcie selected foi analysis 
My ciiteiion of supciioi was, at the time of the last study, a Ihnct 
IQ of 115 or more, which is the upper 80 peicenttlc group The 
changes of this gioup arc shown in Table 7 


TABLE 7 

SUPrRIOR ClIIIORFN— i)!^ AT flMF OF FiRSI TIST 


Age langG 

No cases 

DO 90-99 

100*104 

105-114 

115 and nliovc 

13-23 mos 

18 

1 

7 

3 

7 

2+-3S mos 

10 

0 

2 

3 

5 

36-+7 mos 

5 

1 

0 

1 

3 

Total eases 

33 

2 

9 

7 

IS 

Two cases. 

01 six pci 

cent, wete 

diagnosed 

as lowc 

1 .WLiAgc on 


the fust test Twentv-one pci cent had been elassilied as upper 
avciage, hut only 46 pei cent had given icsults waiianting a diag¬ 
nosis of superioi ability Tlic age at the time of the fist test, 
wliethei one, two, oi thiec vcais, did not sec'in to change the* gen- 
cial situation, which fiom anah’si-, of this gioup, would suggest that 
ical bupciioiity is not iccogni/cd with vciv young cluhlien in moic 
than about half of the eases I might also add that hchiianc\ in 
being too sme of diagnoses might somewhat .iccount foi failuic to 
positively evaluate supcrioiity until we have veiv positwe evidence 
of it 

(r) Turning now to the i/ijeno) ijioup, 18 cliilclicn on their 
last test had been diagnosed as dcfnitclv feebleminded, and as such 





276 


JOURNAL OF GENETIC PSYCHOLOGY 


wetc commitable to appiopnate institution^,. Eight were alicady in 
State Schools and tJie otlieis ivcie waiting ior vacancies to occur 
Table 8 gives the cluignosis oil the fiist study. 


TABLE 8 

lUrERIOR CHILDRfN —DQ AT TlMC OF FIRST TEST 


1- 

Age lange 

No cases 

0(7 below 70 

70-74 

75-79 

80-85 

12-23 mos 

7 

] 

4 

1 

1 

2 1-3S mo-> 

7 

2 

S 

0 

0 

36-+7 mos 

4 

2 

2 

0 

0 

Total cases 

18 

S 

11 

1 

1 


Twenty-eight per cent wcic diagnosed as definitely feebleminded 
on the fiist test, 61 per cent wcic considcicd doubtful and possibly 
feebleminded, and ]1 per cent weic dull This indicates that 
siibnoimnlity was lecognizcd enrlj in all but n small gioup of the 
infeiioi childicn, and this 11 pci cent weic definitely below aveiagc 
Theie is anothci gioup of children who might be mentioned 
bete—those who gave very infcnoi icsults on initial stiidies, but 
impiovcd maikeclly later. Some illustiations of this type will be 
given latei, 

E Discussion or IQ Changes 

Fornn and Nemzek have caicfully analyzed a laige number of 
Studies lepoitiiig the icsults of letcsts given at v.iiious ages, with 
diffeicnt scales, and with diffeient size gioiips The studies do 
not all give compaiable data, which limits the generalizations that 
might be made as to the amount of change expected when indi¬ 
viduals aie subjected to various tests at difieient time inteivals. 
Foinn states that “the coiichitions between successive tests vaiy 
between .80 and 05, depending to a consideiable extent on the 
homogeneity . . . The laigest deviations .ue obseived in children 
below SIX years of age.” 

Nemzek, aftei an extensive analysis, concludes by saying, “results 
fiom studies concerning the constancy of the IQ present a lugh 
degree of consistency.” The median coiielation on 97 studies using 
the Binet scale was .832. His individuals weie piactically nil, 
liow’cvei, of at least kmdeigaiten 01 school age 

Fieeman in hulwtdual Dilfeiences discusses the constancy of men¬ 
tal giowth and gives a concise statement of the problem. About 
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50 pei cent of ictcstcd indivifliiiils will vaiy five points oi less m 
citlici diicctioii horn the oiiginal quotient The chances that the 
IQ will vaiy by 10 points aie about 1 m 5, that it will vaiy 15 
points, 1 in 20 

Theio IS thcicfore fairly general agieemcnt as to tlie ch.inges winch 
tan be expected when individuals aie subjected to ictcsts Although 
most studies shoAv toiisideiable constancy, tlicic is indication tliat m 
ceitain individual cases, cxtiemc changes niav be anticipated As 
was pieviouslv mentioned, the cicattst mimbci of ictcst studies have 
been with childieii beyond the pieschool level Gcsell, Wellman, 
and Cuiimngh.im have lepoited on some youngci tliiUlien, Gcsell 
selected 90 cases, but on final study they were only fom yeais of 
age His data showed that 80 pci cent made a developmental lating 
on the final c’camination ^\hlch coirespondcd with the lust clinical 
estimate 

Wellman followed a group of 78 to college age and found a mean 
IQ gain of 8.2 points. Hci gioup was fioin tliiee to eight \eais at 
the time of the fiist test Cunningham studied 37 childicn, fust tested 
at 12 months .incl then tested seven ve.iis latei The gioiip slunved 
a median change of 9 IQ points 

I bhould like to lefci to an eailiei study in which I lepoitcil on 
436 ittested children At the time of the last cx.iminatioii the .ige 
laiigc was fiom 12 months to eight veais, with the modal age 
between tliiee and foui years With tliat gioup the diagnoses sliow 
consulciably less fluttuation than is true m the present study. The 
mteival betiveen the tests was considciably less and most of the 
childicn were letested witli similar picschonl matcnal and not with 
the BincC and Pintnei-Pattcison Scales Foi the entiie gioup studied, 
20 pel cent vaiiecl by 10 oi moic IQ pointb, of winch two pci cent 
vaiicd by 20 oi moic IQ points This indicates that foi the gioup 
as a whole, even those at the youngci levels of one and two jeais, the 
percentages of stability concspoiul moic ucuily to the picseut tlucc- 
ycai gioup icpoited Appaicnlly the explan.ition for this change 
in constancy is due to the dilteieiu intcivisls between the first and 
last tests 

Compaiing the data of this present investigation with other icsearch 
studies, the gioup of 173 three-ycni-olds gives validity coiielations 
as high as aic usually icpoitcd for scliool age children Undci three 
years, the coiielations arc Inwei anil the amount of IQ change gieater 
tlian wc hope to get when we arc concerned with individual piog- 
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Jioscs^ but the retcit lesuLts me, attei 12 months, dccidcdlv more 
constant tlmn chance expectation 

Finally it seems impoitant to tty and analyze why test results ot 
tlie one- and two-vcai gioup me less dependable, and also what arc 
the leasons for extieme fluctuations with certain picschool chiUlicn 
I should like thcicfore to icvicw some sample case mateiial winch 
suggests some of the factois involved in IQ change. 

Cnsi' 1 D M, was two yenis old when jeccivcd fioin one of 
iWc hospitals foi convalescent care She had an extreme case 
of eczema, her hands and legs wcie bandaged and she just 
ant, unable to do anything Physically she was vei> letaided 
At 25 and 31 moiUhs the DQ's woic both 50 She hlially 
walked with help at 35 months, hut not alone until j-2 months 
At 39 months she was just beginning to put a few wouls to- 
gcthci niul all of hci language was poorly aiticiilated, At 
51 montha the Hinet IQ was 66, at 58 months, 72 At 73 
months she wns last seen nnd was then ^Ylth hei own family 
By that tunc her skin was almost clcaieci and physicfilly she 
was ill fnnly tiuiinal condition, though i datively small foi 
hei age At that time hci Pinct IQ was 83 nnd the CQ 80 
Fiirllici icports aic thnt she entcied school and has been getting 
along fairly sntisfactoiily This case seems to he oiu. whcie 
the incntal ictaidntion was vciv positively associated with an 
extreme phvsical pioblein, which fuithci limited the possi¬ 
bilities foi noniiiil mental stlimilation 

Case 2 PB was a foundling, received by the social agency 
fioin the city hospital at the age of one month All through 
his fiist ycai he was veiv slow physically and mentally He 
had nasal diptlieiia and was a feeding problem At 12 months 
he Weighed just 11 pounds, The hist teeth eiuptecl at 1+ 
months At 23 months he walked alone The fiist psycho¬ 
logical examination was made at 2+ months Vocabiil.iiy con¬ 
sisted of SIX words The UQ was given as 70 At 36 months 
a diagnosis of low aveiagc was given and the Hinet IQ was 
100 He was still veiy pale and fatigued easily At 52 months 
the Binct IQ was til Qualitatively he was good, thought¬ 
ful about all that he did,, bvit slow Ml his reactions On tht 
Inst test at 10 yeais 10 months, the Pmtnei Pattcison tests 
gave 50 percentile icsults and the Binct IQ was 103 School 
progioss had been very s.uisfactory, and he had a niimliei 
of years bcfoie been adopted by the family who had taken 
him to board when he was a baby Of coiiise In this case 
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wc hnd no daia on family histoiv oi pto-nalal l.iic 'I he 
enrh ictaulation sutined to lie essLiiCiall> iliic to physiLal 
c.uises 

Case 3 II W. was a miserable loolving, b.iilly iitglLctccl diilil 
when he was cicseiteci bv his paicnis and t.ikt-U inio l.tic b\ 
the social aEciie) Uii the tot at 13 months a I)Q of Sh 
was giVLi) Ills iiuitoi development was '•Lnou'-U uudevde-- 
\ eloped At J9 iihuuIis his weiglit ivas ascingt foi 12 iiiDiitfi's, 
and a diagnosis of hoidcrline nbililj was tii.idc At 24 momlis 
lie did not vet ivalk nlont, am! his M>cal)iilaiv Lunsisled of 
about 50 woids, used siilglv Sentences began .it 35 iiuiiuh'' 
At 36 months the liinct IQ was 11 At 49 moiuhs tlit IJiiiLl 
IQ was 78 At tlic lime of the list test .it 5 jcnis 8 tiionilis, 
the peitonnantc tests iveiaged 7(J perLentile, but t)ie Hnut IQ 
was 82 Ihis follinved nut tin. ctiliti develni)im.mt of slow 
language iciiuitomcnt A nimilier of fictois sccmid in opci.iiL 
III the case of this cluUl—peoi e.iilv cuvuonwieni, n.i.irdetl 
physical dtvelupnKiit, niicl iiifeiioi iiiheiitcici mciit.ility 

Can i G ^V had n long hospital rtsukncc din. lo iiut>- 
toiditis and luieiiiuonia The iirst test w is gnen when lie was 
23 months old at which time the l^Q was 85 fU walled at 
21 months, and nt 23 inuiiths had .ihoiil 25 words When tisictl 
at 37 months (he IIiiKt IQ vins 109, at 49 months the IQ was 
102 When last tested nt 5 vcirs 9 months the ptifoimanLL 
tests aveiagcd 60 pctcentilc, qiuI the Biiict [Q was iJ3 A 
seveic illness, with r<nisc<liicnt lack <>f iiinmnl mental stimula- 
tmn, seemed sulficlent to explain the ehdiVs earlv rttanlation 

Case 5 Another interesting child was TIE who was re¬ 
ceived by the social agency shoitW afcci he was <1 ycai old 
His earlv care h.id hecii very inade<iuatc At 16 nionths he li.nl 
just begun to pull up onto his feet, he used just one word 
and on the basis of all lin icspoiises a /J(? of 75 wav given 
At 27 months he begin using seiitciiccs and did exceptioii.illy 
well with corciete mateii.il At 40 innuths the Uinet IQ was 
110 At 68 months the Ilinet IQ w.n 112 and tlic pcrfoniiaiu e 
tests aveiagecl 70 iicrcentile \^'lth this child tlieie w.is jio 
proiiomited oi ‘ipcciHc phvsical pioblein, but he w.is fi.iil, 
emotionally sensitive, and vciv slow in adjusting to the fostei 
home winch later adoptcti him 

Case 6 RL Ind spent all his Veiy eailv Ufc in an ui'-tiiu- 
tion and was fiist tested theie wlicn he was 17 niontbs old, 
nt which tunc a DQ of 75 was given He was transfcirec! 
to a pnv'ntc boaiding home and on each siibse(ji]ent test was 
living with a fostei family At 25 months the DQ was given 
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as between 80 and 85, at 31 months, as 90 On the l.ist test 
lit 5 ycfirs 9 months the Binet IQ was 10+ and the perfoitnnnce 
tests wcie all aveiagc This child was always a husky little 
boy, he seemed vciy happy and a<laptnble, but apparently the 
institution failed to olfei mental stiniiilntion which biought out 
the potentialities winch weie latei developed iii the foster home 
Case 1 JS was an own child of college paients On two 
tests at ll and 17 months she measured nu to the Gesell 
nouns blit showed no ncccleiation. At 29 months she showed 
advance development with conciete material such as coloi 
matching and tire Wallin Peqhoaids and also with veibnl 
material She was given a DQ of 110 At 8 yeais 3 months 
she was a year accclciated in school, lated 40 pcicentilc on 
the perfoimance tests, but gave a Binct IQ of 123 This child 
seems to tlhislintc what might be predicted when at an early 
ngc It IS iinpoasiblc to get an indication of nbstiact vcibal 
ability and when other devcJopmcnc is just aveiagc It is inter¬ 
esting that in the last study, conciete ability wns lowci aveiagc 
but superioiitv was in the intellectual Aeld, 

Case 8 ME piescnts a good deal the same pictuie as the 
picvioua child On the (list test at 2S months she gave no 
indication of ability which wns at nil above aveiagc and even 
failed to show any discrimination between culoi cubes At 13 
ycais 6 montha she wns making excellent grades in school 
nnd hnd n Binet JQ of 130. With peifoimnnce mateiial she 
was only slightly above the 30 percentile point This gul 
undoubtedly has aupciior intellectunl ability which available 
tests had not been able to detect nt an early age, but WUh 
practical mateiial she did not show any .icceleiation 

Crise 9 JP was fust tested nt 8 inoiitlis and given a DQ 
of 75. Soon aftei, he was tiansfeiied to a more desuable 
foster home wlieie the foster mothei was a muse and where 
he leceived a great deal of affection. At 12 months the DQ 
was 85 At 17 months he was walking aiound chans and 
used foui woids, At 2+ months he played m a veiy satis- 
factoiy way, gave responses to conciete material which weie 
characteiistic of that ngc group, lie seemed vciy noiinal ex¬ 
cept in the language field, where he was at least six months 
rctaided, having only a vocabulary of 12 woids It was 
difficult to chock on his tompiehension of verbal symbols as he 
was very shy and avoided any contact with stiangcrs which 
involved talking At 3(5 months conciete lesults weie aver¬ 
age, but the Bind 7^ was only 88 He still was very inhibited 
vc'nUy, ?inri tetw'ng all s-Wavig^^?, At 4 yea-ts i twisitbs 
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he was much better adjusted emotioualtv and his Hinct IQ 
was 105 On his seventh and last test at 6 yeais II months h-c 
gave fl Binet IQ of 109 and svns making a good adjustment 
in first grade This is another case where failiiic to use Inii- 
giiage at the nppiopnatc tune gave results which were con- 
sidetably changed at a later date Very probably his with¬ 
drawn peisonality was a part of the language retardation 
CfiJi? JO Another child, WS, I should like to comment on 
because he seemed so much more able ns a baby thnii Intct 
Ills inothei and older biothcr had been diagnosed ag feeble¬ 
minded This child was a sliiidy and robust baby The foster 
mother thought he was quite perfect and piohably stimulated 
linn to the peak of his accoinplishinent At 13 moiKhs he was 
slosv but given a DQ of 80 At 20 months he walked alone 
At 25 months he had a few svorda but made no comhinAtions 
At that tune the DQ wns 'JS At ++ months, still no soiUencoa 
were made, and on the basis of test data ho was laicd 5S 
At 56 months a dehnitc diagnosis of nioion ability was made— 
DQ 50 Qualitatively he was typical of sulmorinal chiidroi'i, 
but conticuied to be a husky, auti\e bov physically lie was 
last tested at 71 months when the Binet IQ was 42 He is 
now Institutionalized and the school nuthoiitics have no doubt 
about his being feebleminded, but say that he is one of their 
more trainable children, and that he makes very nice objects 
m the wood shop The factors which seemed to distort this 
pictiue wns a motor devdopmcTit and gonerni physical activity 
which wns not so seriously retarded and it waa only ns the 
period for language wjs reached that his limitations became 
incieasingly evident Even now in the fceblenniulcd institu¬ 
tion, he IS relatively good with linndwoik, Init by a verbal 
estimate, is veiy dchintely retaided 

Ca^r 11. I followed RS thioiigli a series of nine studies 
Theie nevei vvas any e'tplanatioii for slowness, except appar¬ 
ently as a constitutional facloi He was sluggish, placid, even 
going lie lived in iwo different boarding homes and waa 
vciy much accepted by both j\t 20 months the DQ vvas 70, at 35 
months, 70, at +6 monihs, the DQ was 70 and the liinct (j 5 
At 57 months the Ilinet was 69, nt 69 months, 81 At 6 years 
9 months the Binct IQ was 91, at 9 vears, 87, and at 10 vciis 
1 month the Binct lating was 8+ and conciete ability by the 
Pintner-Pattcison was 50 percentile The reason for iin- 

provement with age seems to be one of those undetermined 
things 

Cnje 12 F'W v-as a preitv child, atctacuve socially, and 
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she always had had a desiiahlc enviionincni, good physical 
c.aie, and the usual amount of nfFection ond mental stimulation 
Ilei motlici worked in an olhcc At 21 months the DQ was 60 
At 27 months F only svalLcd aioiind fumitiiio She said a 
numbci of single words Init made no $cntences At 37 months 
a DQ of 85 uas guen though the Bintt 1() was 92 At 4-9 
months the Biiict JQ i\'as 85, at 77 months, 83 Oil the sixth 
and last ttst at 7 jenis 9 months the Biimt IQ was 82 and the 
performance tests varied from 0 to 40 percentile School woik 
was clifticult and without douht F is a dull child, but the eailiei 
possibility of feeblemiiuledness has been ruled out, In this 
case there is no explanalion foi the impiovement m test scores 

I have givci\ these twelve cfise swmmanes becnu«te thev seem 
tvpical of many others wheie on letests, consicleiable fliiLtiiation in 
icUiiiffs was shown As I have pieviouslv said, we can piedict Intel 
menul ahilitv with a Liige peiccntagc of small childien But be¬ 
cause 111 individual cases we get consideiablc instability, it is desiiablc 
to tiv and analv^e the leasons for the cliaiigcs 
Health conditions, if tliev aie marked, can interfere with mental 
development Thcic aie, however, onlv a few Conditions winch 
leave a peimanent disability, namclv, sevcie toxic infections and 
injuiics to the (.ential neivous system Somatic conditions may 
cause teinpoiaiy ictaidation, such as li 2, 3, and 4 13ut 
eacli of these may also have been complicated by other situations of 
a gcneial environmental sou In analysing !() changes ot 10 oi 
moic points, I did not find physical leasons in moie than 10 to 
15 pci cent of the cases, and as suggested above, othei causes mav 
also have entered in What tins health factor migiit mean in the 
general population is hnid to estimate, but piobably a gicatei num¬ 
ber of childien would suffci from pli 3 ’sioal problems than was tuic 
with this group, which was laigelv under the caic of a social agency 
The highest type nicdual scivice was given, the kind which few 
families could nfioid, 

A great deal has been wutten about the emo/iofiol reiisl(7//ce of 
small childien to formal test piograms I feel that this pioblcm as 
It effects collect diagnoses has been given too much emphasis As 
was discussed earliei, techniques appiopiiatc to small childien will 
eliminate much of this difficulty. Tins does not suggest that all little 
childien aic cntiicly amenable to test situations, but that with experi¬ 
ence, the pioblem can be met so that theie will not be a seiioiis 
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(Iistoition to the coiiect psychoIoRical pictiiic The moie sciiou^ 
aspect of emotiniialitv as ie(lecte<l in te-t results, is not Unl- 
Jicn who .ue negative oi difficult in a ''pecific test sitiintioii, hut 
With those whose life pattern .is a wliole piesents pmlilenis The 
veiv sliy, inhihited, withcliawii youngster, oi the doininating, ovci 
aggressive one, is the type lefeucd to, ami is lUu-stitited m C.ises 5 
and 9 Of those cases showing ]Q changes uf lU oi moic points, 

I fouiul leas timn 10 pci cent had emotional ptohlciub whicli inter¬ 
fered with then responses to .r degree that di.ignostic difficulties 
weic picscntecl 

The puiblein of effects of eiivnonmcnt on mental dcvclopincnt is 
complicated and open to dispute Frccm.in sa\s 

On the whole, aitempts to annh/e uidividiifil ahiliiies into 
(imoHiits due to nature and nuiturc have lift the piohlem un¬ 
solved and It is likely to reinnin unsolved until even out of 
the inmimcrnhlc fnctois in a given poison’s enviroiimtiit has 
been identified and (]unntitniivelv determined aiul itnti] then 
dynamic mtci-relatioiislups ,iic dcteiinincd, bcgiiitiiiig uith the 
environmental inducncc opcintiiig from the moment the ovum 
is fcrtilwcd Until this stale is achieved, the (akiilatioii and 
assignment of quantitative valnis to nnturc and In nnrtiiu 
will he valuable pnncipallv as a statistical cxcicise 

All investigators aie not ns sceptical ns Freeman in the pnssihilitv 
of being able to isolate environmental causes Rcgnidless of the 
exactness with ^\hlch the effect of n\u sunoundmgs can he meas¬ 
ured, it IS geneiallv .igiced that the influence is a considei.ihlc one 
'The tcim environment lias such a wide connotation that it iniiv 
mean anything fiom amount of sunlight and fiCsh an to the subtle, 
stimulating factois which arc piodiiced hv pcMsimal contacts in plav 
and conversation, oi by books, etc 

I should not caic to estiiii.itc quantitativeh the dcgicc to winch 
cnviionmentnl stimulation mat ctiect .t paiticular indivuliial hut 
I c.in pick out a gioup of cliilclien who liad lived in undci-piivilegcd 
homes, and when they moved to homes wlieie good physical oiiic 
was given, wlicie play matenals were alninclant, whcic nitelhgent 
conveisation was encountered, and where satisfacton emotional life 
was possible, then these s.ime cliildicn evidenced an accclcialcd men¬ 
tal development Foi about 25 pci cent of those whose !()\ vaiicd 
on retests hv 10 or more points, enviionincntal change scenicd to 
he the primaij’ explanation Ciscs 1, 3, 4, 5, and 6 appealed to 
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have been e{¥ected definitely by the ciiviionmcnt m which they had 
lived 

Regaidless of the extensive expeiimentation with pieschool tests 
and the merits of the available scales, it must be recognized that 
extiinsic limitations exist so fai as a complete evaluation of the small 
child's potentialities aie conceined. This is paiticiilaily tiuc with 
respect to tile use of language. Because most childicn aic talking 
freely by the age of three, it is not fiequentlv difficult to secure an 
estimate of the functioning of language insofar as it can be mfeired 
fiom its quantitative manifestations If shyness inhibits their verbal 
responses, we can usually secure repoits fiom the paient as to the 
level of vcibalization, or we can check on compiehcnsion by having 
them point to specific objects oi pictmes, or test their ability to 
follow commands and directions For the two-year-old, although 
failuie to have begun using sentences is below average, with some 
children, as shown in Cases 2, 4, 5, 6, and 9, it may not be significant 
of any later problem. Language slowness may, as in Case 9, have 
an emotional deteimin.mt and not be associated with a peimanent 
intellectual letardation. 

Tho more seiious aspect of test limitation is picsented with the 
study of very young childien for whom it is possible to make extensive 
observations of motor development, adaptive behavior, and social 
responses, but for whom later verbal facility can only be anticipated 
because of other general development Until language begins to 
function it is not possible to evaluate the capacity which may be 
shown for dealing with problems requiiing the manipulation of 
veibal symbols. As in Cases 7 and 8, it is undeveloped language 
which causes so many supeiioi children to be iimecognized e.irlv 
Lack of infoimation as to how an individual will utilize linguistic 
symbols may also cause an ovei-evaluation of the ability of a le- 
tarded child, such as Case 10, wheie in othei fields fauly noimal 
ability was displayed. If body contiol is adequate and concietc 
material is handled relatively well, it is quite easy to assume that 
language slowness is not too significant and may not indicate any 
later pioblcin. This is especially tiue for children undei 30 months 

The test limitation in the language field seemed to account foi 
about 20 per cent of the cases who later changed then diagnoses 
by more than 10 IQ points 

What of the rest of the cases whose latings vaiied on letest by 
more than 10 /Q points—in this study appioximatcly 30 per cent^ 
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It seems that they have fianklv to he put down as cause mde- 
tefmtned Cases 11 and 12 fall in this categoiy. 

In summaiy, discussing the causes producing IQ change beyond 
the lange of the piobablc erior, I think Diiscoll has made an ex¬ 
cellent statement She says we aic “confionted with a complexity 
of inteiacting factors which can seldom be completely isolated under 
experimental conditions and whose separate mflucncc on the variable 
111 question is consequently difficult to cvaliiale.” Undoubtedly wc 
can list as ficqucnt and known causes foi (luctuation in test scoics— 
physical condition at time of first test, marked emotional pioblenis, 
enviioninental changes, and lack of developed language or other 
psydiological tiaits which the nature of the tests makes it impossible 
to study. 

F. Conclusions 

1 In psychologically evaluating a young child, test items should 
be caiefullv selected, appiopnatc lost techniques utili/.e(l, and quali¬ 
tative estimates consideicd, Other available data, sudi as physical 
condition, emotional patterns, developmental history, family back¬ 
ground, and environmental factois should also be considered and all 
carefully weighed in denying the developmental quotient. 

2. A study of 250 children, first tested at one, two, or thiee yeais, 
and retested at from five to 13 yean, show that with age increase, 
greater validity coi relations arc obtained 

3 The validity coiiclations of a three-year gioup, sccuicd from 
preschool tests and later Binet and pcrfoimnnce tests, aic very similar 
to correlations reported foi oldei and school age childien 

4 Mean IQ changes also nic related to age and decieasc from 
15 points undci one year to 8 points at three years. 

5. Preschool childien showing a variation on retests of more 
than 10 IQ points, will improve in at least three times as mniiy 
instances as they will detciioiatc. 

6 Thiity-six own children, on retests, did not give figuies sig¬ 
nificantly diftcicnt fiom foster children of similar age 

7 Of 33 supcuor children, approximatelv half weie similarly 
diagnosed on an initial test 

8v Of 18 feebleminded children, appioximatcly 90 per cent were 
similarly diagnosed on an initial study. 

9. Changes of 10 or moie IQ points can be attiibiited to the 
following causes, although it is impossible to estimate mathematically 
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the influence of eiich cause foi .l p.uticulai individual Suggestively 
they ate due to {a) pooi health conditions, 15 pei cent, (f>) emo¬ 
tional factois, 10 pel cent, (r) eiiviionmental hitiiations, 25 pei 
cent, (d) limitations witliin the tests, paiticulailv with language, 
20 pel cent, (e) uiulcteimined, 30 pei cent. 
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JUMPING-ROPE RHYMES AND TPIE SOCIAL 
PSYCHOLOGY OF PLAY’* 

Dcfiarlmrul of Psychology, The Geotge irnshiiiglon UiiifciMiy 


Steuart PIcnderson Pritt and Margarli' M Pat com 


A B VCKGROUND 

In 1927 Bennett (3) published ,i btief collect ion of ihviiies vi'-ecl 
in skipping rope, the only one the picsent wiiteis have been able to 
findJ Yet Chase (9) lists jumping lope ns among tlie fust 10 most 
populai games m the New Yoik City stiects in 1905 Schwciuh'iicr 
(33), investigating game picfcicnccs of 10,000 foiuth-giade cliiL 
dicn, found jumping lopc tliiul in oukr of ficquenty, mentioned 
by 1,182 of them Lehman and Witty (21, p. 60) lepoitcd from 
onc-fouith to one-half of the giils beh^een and 12j/^ ycais of 
age engaged in jumping lopc dining the couisc of a week, with n 
very liigh ficquency compaied witli the othci play activities listed 

Rope jumping has had a long histoiy and has been cauied on In 
many cultuics othei than om own. Ropes weic jumiicd m ancient 
Greece (26), and icputedly can be seen in Egyptian museums (2), 
Women boin m Russia, France, Sweden, Austinlia, and C/.eclio- 
Slovakia have told t)ie wiitcis of jumping rope as cliildien while 
singing accompanying lyiiis in then native Innguagc, 

13 PURI'OSF 

Tlie picsent study was canied out, then, for Uvo icasons—fust, 
because of an intcicst in the social psychology of jumping-rope 
iliymcs pc) se, second, because of the bcaiing which obscivations of 
this special type of play activity might h.ivc on thcoiics of play in 
gcneial. 

1 Jumping lopc as, a play activity foi chihhen iinolvcs group 
participation in which not only the plu'sic.il activitv of jumping, lun- 
ning, and skipping is involved, but iii winch theic aic chaiacleiistic 
language patterns based on vocalizing coupled with gestines The 

’Received in (lie Editonnl OHicc on Deccmbci 13, 1939 

U«st at the completion of the present in.anuscript, it was learned that a 
collection of Folk Jmglcs of Ameinnii CJntdieii will he pnhlishecl by- 
Mrs DorQthv G Mills Howard {Tune maga7mc, August 21,1939, 34, S4-SS) 
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Jaiigu.i^fc bch.ivioi obbcivccl in jumpinc: lOpc ib a foiccful medium of 
Lonimiiiiication and cultuic tianbtnission 

LaiiKuaiic lielijs the child to undcibtand liii bunouiuhng'., icfiects 
Ills social cnviionment, pcimits iccall of past cxpeiienccs, and tians- 
mits to otlici childien m the gioup and ui subsequent age groups 
some of the fundamental concepts and attitudes of the piesent gioiip 
“No othei index is so acciiiate of the child’s social ctiviionnient as 
his use of language” (6, p 113) Language used by childicn m 
lumping rope is one special instance of tins point 

For \'ciy young chiMicn, play is highly individualistic, small 
groups of two or three mdwiduals bcgimrurg to form ovdivY.wily only 
when childien au* about foui veais old (17) The group eiilaiges 
With age of its paiticipants, double compcLition gioups appeal, and 
with fuithci cleavage teems with oiganization and lules Jumping 
rope is, howcvei, the function of a group of indefinite nurnhei, double 
lompcntion has not appealed, and what vciv few legulations exist 
.11 c made bv the childien themselves subject to change if they think 
the gioup will piofit 

As oftspiings of the typical plav gioup, gangs and congeniality 
gioups aiise; these aic “tiansitions” between primary and sccondaiy 
groups (18) A gioup of childien jumping rope, liowevei, is a 
typical piirnaiy gioup, the play group Behavior is bpontaneoui, and 
natuial, and personal sociiil influence is difcct Jumping rope oidi- 
naiily occuis without adult control, iiilc, oi dictate It is usually mot 
taught in scliools, .and app.iiently few .adults aie evei conscious of 
what then childien aic sating in jumping or how they jump 

2 A study of jumping lopc rhymes also has a diiect bearing on 
the various theories of play Most of tliese theories, not foimulatcd 
on the basis of cm[)irical obseivations or expeiinients but based on 
latioiialistic thinking, simply lepiesciit an .ittempt to fit some special 
ideas into the scheme of plav Thus, Schillei (32) and Spencci (34) 
thought play the icsult of expenditure of excess eneigy, superfluous 
actions peiforined in the .absence of ical activity for immediate giati- 
ficntion through release of tension Lazarus (20) indicated that plav 
IS rccupeiative to the mentally and pliysically fatigued, while Patrick 
(28, p. 29 ft ) has mure iccentlv suggested that plav is a relaxation 
from the use of a set of muscles and follows along “deeply rooted 
incc habits” Gioos (15) h.is wiitten of pl.ay as an instinct leading 
to inteiactron with otheis—a piepai.ition foi aduU activities tliiough 
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pi.iciicc m social .KljiMmcnt. G St.iiilcv H.ill (16) bclic\etl that 
l)liiV is “instinctive \Mtli hcreilitv” and n'<fipiiii/ntrs the cultiu.d 
epochs of the i.kc jVIcDoiip;aU (23) diltcicnti.ited hctwxcn original 
uigea and modihcd toims of them oi plav “instincts’’ evpiessed in 
less seiious actions Appleton (1) concluded that plav is founded 
as a matuicition piocess in an instinctive pluMolouical uitte loi 
growth. These and othei tlicorics of play' .iic discussed in gicatci 
detail in anothci papci (8) 

The populai \icw of most paients is piobablv winng, that child 
playf IS a meic pastime Play foi chiUlicii is seiioiis and .ill-ahsoih- 
ing (41, p 301) Wheic play is conccined, thcie is almost no pait- 
paiticipation oi idleness on the child’s pait When such an activity 
IS a laige factoi in the genetic piocess, its innuencc imist he veiy 
great 

The ‘'iiioial” aiul "mentar advantages of snci.d paiticipatioii in 
foiming cliaiactei and peisonalitv have been sticsscd hv many'. Curti 
(11, p 338 fl) suggests that plav aids in the tot.il adjustment of 
the individual by lielping him to obtain a varied .ind imaginative 
appioach tn pioblein^ Wlutlcv (38) mentions moial values taught 
tluough gioup compulsion to fan plav. Neveithclcss, Witty (39) 
found upon testing school childicn and upon having teachers latc 
the same childien on chaiactei and peisonalitv tiaits that childicn 
of medium and low aociahiUtv appeared as well adjusted to life, 
tended to laiilc higliei scholastically, and VMth the e\eeption of 
“pcisonal attinctiveness” ranked litghci than the nioie sociable clnU 
dicii on peisonnlity and chmacter' tiaits. 

C. Basfs for Colllction oi Rhvmls 

Tills study, then, centcis aiiiund the language bcliavioi of children 
in jumping lope, as indicative of their fundamental liabit-pattcnis 
and attitudes which may be mirinicd in this plav situation (cf, 10, 
also 19), and as possible indices of the basis of plav activities, 

The data wcic collected bv the junioi aullioi (icfcncd to licie- 
after as the observer) by visiting the Grant Elementaly School in 
W.asliington, D C, during noon recess pciiods, ami by plaving in 
the afternoon over a period of scvci.rl weeks with children in her 
own neighborhood from the Soineisct, Alaiylaml, Elemcntarv School 
Sully pointed out that, “A child is quick in spying whether he is 
being obseivcd, and as soon a» he suspects you avc specially mtev- 
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cstccl in Ins talk he is apt to tiy to produce an effect” (35, pp 21-22) 
This difficulty was laigelv ovcicorae, however, by the obsevver turn¬ 
ing tlic lope heiself, a task xisu.illv disliked by the children because 
they picfci the active jumping, and also by jumping herself as the 
occa'iion demanded. Also there was not such a great age diftcrence 
between the obseivei (age 21 ) and that of the childten that she 
could not enjoy her former favorrte play 
Although childien as young as 5 or 6 are seen to attempt jump¬ 
ing, the peak of popularity for the game is reached at a period from 
8)/2 to 13 years of age, following which tlicie is a steady decline 
( 21 ), hence, our observations were principally of this age gioiip 
(although a few children observed were 6 and 7) Jumping rope 
is a seasonal game in that it occurs most fieciueiitly during the spring 
months, especially April (21, p 198), hence oiii observations were 
made dining April, 1939. Finally, although boys as well ns girls 
jump rope, the game is piedommantlv popular with girls ( 21 ), 
hence, oiu observations were only of giils 
The gicatcr popularity of the game with giils is paitinlly explain¬ 
able m terms of seveial factors Lehman and Witty (21, p 104) 
found tile gieatcst difteience in play activity between bovs and giiU 
(luring the years from to They found boys’ games dining 
those years characterized by vigorous action, competition, and some 
oiganization Jumping lope involves a icstncted range of action, 
little competition, and very little oiganization Giils’ activities tend 
to involve the use of language to a slightly greatei extent than boys’ 
games Then, too, practically all investigations have shown a small 
but persistent supciioiity in gencial linguistic ability of giils over 
bojfs (14, 36). 

D. Representative Samples of Rhymes 

Samples of rhymes collected winch aie lepiesentative of jumping- 
rope behavior among these girU are presented in this section, togctlier 
with psychological evaluations 

Jumping rope is one of the folkways of oui culture, somewhat 
similar to the counting-out rhymes, the nursery rhymes, and the 
many traditional games of children (cf, 5 and 25) The first two 
lines m the following arc remnants of the ancient counting-out 
rhvmcb, still persisting in jumping rope today 
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hiblmv, Mbbit), {.al), 

Iblnh, l)ibl)itj, ranalioo, 

Diclionarv dimn tiic foriy, 

Out goes vou. 

riie luiiveisalily and gcncinl iiiiifoimity of action pioduccd liy 
the two fust lines (cf, 7, p 4) is siiipiiMii}' when one consuleis. 
tile gieat icgional cliftcicnccs Yet these lines, and otheis, have 
continued foi geneiations in tlic folkways of cliililicn, as the ksuU 
of such factois as conditioning, common stimuli in Icaining tiuough 
social inteiaction, etc Seveial of oui 1939 rhymes wcie also iceordcd 
by Bennett (3) in 1927. 

We have hcaid cliildien inseiL phiascs of their own composition 
when the collect ones wcic foigottcn oi wlien they icalized that 
the Jingle was not diicctly applicable to then situation 'riie tuin 
of the lopc legnlates the ihytlmi, and sevctal mcmbeis of the gioup 
oAci suggestions Piohahly the changes are somewhat giaduiil, for 
sevcial endings arc often found foi the same rhyme, foi example, 
foi '‘iaiiahoo/' the Inst woid in the second Imc above, childicii in 
othci communities chant '\aiuiboj^ and still otlicis, canalbont"! 

This means that jumping-iope ihymcs change in then thought 
and content with the times, maintaining the same general rhytlim, 
lepetitions, and occasionally some of the vcises Foi examine, the 
following ihvme was not sung 12 ycnis ago when the obseiver 
jumped lope, but obviously dates fiom the dancing fad of 1937-38 
known as tlie Big Apple 

Swing your right foot, 

Tiiin aioiliul, 

Siwy Q, 

Anti taick on tiown 

This lb a fai ciy fiom the kind of vciscs chanted b> cailicr gen- 
eiations of children, which likewise icflcctcd some of tlic adult folk¬ 
ways of the period Foi example (3) 

“Motlici, Mother, wlnit is tliac 
Hanging (lo\>n the lady's back?" 

"Oh, yon little sassy thing. 

That’s the lady’s corset string’’ 

Heie arc two more 1939 samples of the utmost modernity, icpre- 
sentativc of an appreciation of current adult attitude^ 
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A tiskeC, n tasket, 

Hitler’s in lus casket, 

Eenie, inccnie, Mussoliin, 

Six feet uncleiground 

[Some children replace the last part 
with “cut him down,”] 

Red, white, and blue, 

Youi fathei is a Jew, 

Yoiii mother is n Japanese, 

And so arc You 1 

"Japanese" has been substituted' in the third line for "Chinaman" 
(foimeily used), an obvious concession to the times. As Lois B 
Murphy has leccntly pointed out, “The play patterns of the childien 
arc a mirioi oE the cultuie which sunoundg them, and this culture 
provides the raw mateiial for their activity and fantasy” (27, p 60) 
The influence of the movies is reflected in the couplet appaiently 
dating from the leceiit cinema, The Little Rebel 

Shiiley Temple takes a bow, 

John holes shows hei how 

Adoiation of the child movie stai, indicative perhaps of identifica¬ 
tion, is furthei shown in the following 

SijjjJcy TwjjpJfi, turn arouJiiJ, 

Shirley Temple, touch the ground, 

Shiiley Temple, go up staiis, 

Shirley Temple, say your prayeis, 

Shirley Temple, go to sleep; 

Shirley Temple, don’t you i)eek 

Thcic IS no doubt that jumping-iopc rliyiues unconsciously minor 
the child’s environment Hcie is an example fiom the "coinic” sheet* 

Toots rind Caspai went to town, 

Tootsie boiiKht an evening gown, 

Caspar bought .i pair of shoes, 

Butteicup bought the Daily \’cws [.a Washington 

newspaper]. 

Before the repeal of prohibition, childien jumped to 

Ice cream, soda-water, ginger-ale, pop, 

Tell me the initials of youi sweetheart 
A — D — C — D —etc, ([until the jumper missed] 
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Now tlic childien in the s.une nei^lihoihootl naively chant 

Mary ate some mai malatle, 

Maiy drank some beer, 

Mary ate some ntber things 
That made her feci sii ([iieer 

Oops came the H 1 irmalaik, 

Ooo-oops came ihe beci , 

OoQ-ps came the othci things 
That made her fctl so (picer 

When the obscivei, as a little giil, jumped lopc, the children 
chanted a tunc of family disagiccincnt to \vhi«-h they h.ul added at 
the end the icfiain fiom a then cvvnent musical enmedy* 

"Mama, mniria, may I go 
Down to the cornel to meet iny beau?" 

“No, my darling, you can't go 
Down to the cornel to meet your beau’' 

“Papa, papa, may I go 
Down to the coiner to meet my beau?" 

“Yes, my darling, you may go 
Down to tile corner to meet your bean” 

I should woriy, I should care, 

1 should many a millionaire 
If he should die, I should erv, 

I should many another gu\ 

We must be cautious in inteipicting all ihvmes ns representative 
of adult attitudes accepted by the children. A cliild of 7 uttciinp; 
the following ihymc is piobably not coinpensating foi her paicnts' 
icfusal to let lici help with the luiuscwoik, but I'l Ic.unmg the terms 
of a duty which liei older jumping companion has to pcrfoim eveiv 
evening* 

Mabel, Mabel, 

Set the table 
Don’t forget the— 

Salt—\ inegar—mustard—pepper— 

[faster and faster] 

Iiitciestiag in connection with this jingle is Drever’s (12) conclu- 
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Sion that expansion oi a child’s envnonment alwavs tends to mcicasc 
use of nouns iclativc to that of other paits of speech The above 
ihyme has moic nouns than all othei paits of speech put together, 
and many of the otlicis lecoided include a laigc piopoition of nouns 
13olton points out tliat “childish imitation is apt to be unciitical” 
(6, p 111). The ihymc below lias final vowel and consonant allit- 
ciation and a ccitain “catchiness” It is ceitainly accepted uncriti¬ 
cally Pcihaps the allitciation appeals to tlu child’s aesthetic plcasuie 
in woids (22) • 

Did you ev-a, Tv-a, ov-a 
In voui lif-a, lo 

See a dev-a, div-<i, cl6v-n 
Kiss ins wef-a, wif-n, wo’’ 

No, I nev-n, niv-n, iiovn 
Ill my lef-a, lif-a, lo 
Snw a (lev-a, dlv-a, dov-n 
KibS Ins wef-n, wif-a, wo 

Lowcnfcld (22, p. 107 and p 152) believes that imitation in play 
IS the lesiilt of the child's necessity to externalize his sensory ex- 
peiicnccs and phantasies in Older to assimilate then leality, that 
bcfoie 8 or 9 yeais of age a child docs not use woids to communicate 
ideas but alwavs to expiess the scnsoiy experiences he cxtcinalizes 
in play. Realization of his enviionment would thus come through 
diamati'zation of himself, matciial objects, Ins emotions, and his 
lamilv (22) Ellis and Hall (13) observed this clement of diama- 
tization in the pictciiscs of childien that then dolls were sick oi 
liuiigiv. Tills idea is illustiatcd in the two following jumping-rope 
ihvmes 

Gi andinother, Grandmother, I feel sich 
Send for the doctor, quick, quick, quick, 

Doctor, Doctor, sluill I die? 

Yes, my dailing, by and by 
How many pills shall I take? 

One—tw 0 —th r ec—f o ii i —e tc 


Dolly Dimple ate a piece of cake, 
Dolly Dimple got a tummy nche 
Dolly Dimple went to bed. 
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D 0 II 3 ’ Ditiiple fell donn tlcad 

)\impci Iti'Ws YunstTnlG 
on lltc Rround ] 

Thcic aiL definite social tiaits e\picssc(l in speecli which have 
developed thioiigh gioup paiticipation at a chaiactciistic soeial level, 
iti certain gcogiaphical jcgions, oi with ccitain “cla'^scs" Tlicse dif- 
feioiKC'! ovei and above indiMclual clifteienccs definitely coloi speech 
and aie manifc'^ted in vocabulaiv, gcstuie, intonation, piominciation, 
style, and rhythm of spcalcmg (31) The following picsniuahly 
01 iginatcd in England 

John said to Jolui, “Hoiv iiiiieh arc yoni ceusti'” 

John said to Jolin, “Fiftj sliilluias aiiieco" 

John said to John, “That's too deal ’’ 

John said to John, “(tcC out of hcic” 

(Othei gioups iiiscit "ccnis" for ‘'slidliiit^a ”] 

The (pobiibly) 3 ’oung composeis of tlic thyme below might have 
seivcd as substitute mothers of smallci cliildicn at plfty in the streets 
of some ovcr-ciowdccl tenement section 

01(1 man Daisy, 

Wlint do 3 ’oi] think I did? 

I upset the crib 

Am\ ahticiit kAKA the kiA 

Tho kid began to holler, 

I grabbed it by the cullai 
The collai came loose, 

And I got the dciicc 

The location in the following is (lefinitc, In thicc lines it paints 
an adequate pictuie in words of some Lliildicii’s suiioiiiidiiigs In 
addition, this ihvine yields an excellent oppoiUinity foi accent color- 
ing 

Your motliei, my mother, live across ihe way, 

Two hundred tliuty-thice Enbt Bio.idway 
E\try night they have a fight, 

And ihis IS what they say 

“Aca Ixiin, sod/t cmck^i, 

.lea baca, boo, 

•ha baca, soda cracket, 

Out <ioes you" 
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In the above we again sec an old counting-out rhyme included 
Connting-oiit js likewise involved in the following selection; and 
tile rhyme is also like the one above in tliat it conveys a cliiUhsli 
impiession of neigliboihood qu.iiiels 

Yoiii mother and my mother 
Weie hanging out clothes. 

Your mother gave my mother 
A punch on the nose 
Did it hint—yes or no? 

Y-E-S spells “Yes/’ 

And out you go 

Racial prejudices are alrcadj foimcd to some extent in these girls 
of jumping-rope age, but these overt verbal expressions for the most 
pait appear to have been biiill up by adoption of ready-made atti¬ 
tudes Tluis, the woid "nuji/er" in the two following ihymes seems 
to have no vividly disagreeable connection with the children's feel¬ 
ings It IS apparently just a word denoting an individual and docs 
not seem to liavc much assiinilatcd reality for the jumpers 

I don’t want youi apple, 

I don’t want yoin pe«n , 

I don't want youi fifty cents 
To kiss behind the stnii 

I'd rather wash the dibhes, 

I'd rather scutb the (iooi, 

I'd rather kiss the niggei boy 
llchind the kitchen door 

Another in more cliildisli vein has little rliymc oi apparent mean¬ 
ing. 

There wns a little nigger— 

Put him in a tugger, 

Sent him to the ten cent store 
Fell out the window, 

Broke his little finger, 

And tlien he went home 

A diflcrent stoiv, however, is told by the follorvmg fragment 
This verse was suggested at the end of a longer ditty by two girls 
who were immediately hushed by tlie gioup with the admonition, 
"That's not nice" The observer was unable to hear the rest of the 
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ilij’iiic 1 lie fiagment licaici indicates an attitude piobnbl}^ built up 
in the past thioiigh a piocess of intcgiation, now cvpiesvcd veibnlly 
\vitli einotional tone No doubt it will stiungly inllucncc other foiins 
of bchavioi 

And if jom fathci spits tolnitco, 

Then he’s a diriy Jew 

The sex IS stiong in jumping-iope beliavioi Not only are 

the words "beau’' and "kiss” of ficqiiciit occuiicnce in jumping- 
rope vocabulary, but ihyines involving love-making and having 
"dates” aic among the most popul.ii Heie aic five examples. 

Two years old, 

Goin' un iliice— 

I wc.ii my dress 
Alidvc the knee 
1 walk in the lain, 

I walk in the snow, 

And It's nobody's business 
If I do have a benn 

M> sistci’s Kot n bnv-£iicnd 
Who eomes c\ery ni^ht 
They Ro into the parloi 
And turn out the liRht 
I peek thuuiRh die kiy-holi, 

And this IS what I licni 
Johnny, Joliiiiiy, 

Take yotii aims tmuay' 

Nine o’clock IS striking 
Mothci, iii.aj I go out? 

All the boys aic wailiiis 
For me to take me out 

Ciiuleiella, diisscd in jtllow, 

Went down town to Inij .an iiiiiliicll.i 
On the way slie met her beau 
Who took her to .1 fn c-cent show 
When the liglus weit turned dm\n low, 

IIow many kisses ditl he gue her'' 

One — lu'o — liner — fom—eic 
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Down in the meadow 
Wlierc the R'cen grass glows, 
Tltcie sat Maiy Jane, 

As sweet as ^ losc 
Along eamc her boy*frieiicl 
Anti kissed her on the nose 
How many l^isses did she get? 

One — wo — l/ii ec — font — etc. 


Upon enteiing the gioup, a younger child often does not giasp 
the meaning of some of the rliytucs One giil of about 6 insisted to 
the observer that "rr; siueet ns a toes" was the coiiect veision of 
"ns svjcet ns a lose"' (above), although she admitted that the othcis 
said "iQse/* Howevci, thiough the gestuics accompanying the 
ilivmcs, the suggestions of the oldei gills, imitation of them, and 
motivation by gioup appioval when the ihyme is lecitcd coiiectly, 
the youngei child quiddy adapts heisclf 
Gcstuics jlliistiating the woicls aie chaiacLeiistic of all the above 
\l\ymes—Uwuing, «.toopvj\g, th\o*.vu\g ktsses, and so o« If the aetioo 
lb vigoious, the jumper lemains silent while the gioup chants on, 
^vatclllng the jumper attentively The indicated motion is acted out 
in the following short ihymcs 

Down the Mississippi 
Where the boats go pus/i 

[dliisttatuig] 

Lady in a boat 
With a white petticoat. 

And hei name is Miss 

‘Aloit&e foi lent— 

Iiiqiilic within " 

When I move oil/, 

Let Jane move iti 
[clc, etc] 

Individual differences ate slight and of little impoitance Con- 
foimity IS the oidei of the day. The lope-jumping of childicn is 
about as fundamental a level as can be found in <inv situation of 
social stimulation and icsponsc (cf, 24). 
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Teddy Bc.ir, Icddj Heat, 

Hops on foul feel, foiti feet, 

Teddy Bear, Tcihlv Bear, 

Jiimiis on out— f!kuloo' 

E GlNIiRVL iNll-RI'RETAnON 

Two questions weic ifiiscd .it tile outset, one conccininj; jumping- 
lopc ihyincs pei se, the otlici conccinmg tiu’ icl.Uion ot these ihymcs 
to theoiies of play 

1 Eiibt, !is to the ihvincs themselves, imit.atinn and paitiuihilv 
Social imitation hy gnh of this age gioiip seems veiy obvious. In 
tact, the juinping'iope situation seems to invoKe imit.ition of foimei 
lopc-jiimpeis, imitation of otheis m the Runip, and mutation of 
adult patterns of bchavioi Robinson (30) .ittiibuted “imitative” 
play in childicn, togethei witli the fiequcntlv accompanying phan¬ 
tasies, to .a compensation for the mconguiitv between impulses, and 
the suiioundiiig woild Cuiti (11, p 359) adds that thib substi¬ 
tutive play can never be moic than a tcmpoiaiy oi paitial means of 
adjustment Rolton wiitcs “A ncwci view, howcvci, icgaids mu¬ 
tation as one of the most impoitant modes of loaining on the pait 
of intelligent adults as well as of immatiuc childien” (6, p. Ill) 
Yet lb imitation the whole stoiv’ Aftci all, to say that childien 
in chanting the same jiimping-iopL ihjmcs aie simplv lesponding 
to “imitation” is to substitute n lathei loose concept foi an explana¬ 
tion The gicat iimfoimitv of action in the language and gestural 
beh.ivioi connected with jumping-iopc iliynies can certainly be ex¬ 
plained only in terms of a large numbei of lelated factors (cf, 29) 
Some of these aic piacticallv iclcntii.al innate stiucturcs, common 
stimuli, common language and othei symbols of tliouglit and action, 
the stimulation of enthusiasts in the gioup, the entiie conditioning 
pioccss, the piobable embaiiassment, togethei with llic piuhahle 
disappiov.al of one’s fellows, fiom acting too dilteieiuly, the piohablc 
appioval and fiiendship of otheis as a icwaid fm ‘‘eoiiect” behavior, 
the inobabie elevation of an indiviilu.il bv an unusually good adop¬ 
tion of the special activities and manncis of the gioup 
Thomas’s four wishes (37, pp 4-32) aic also most certainly 
satisfied in tlie jumpmg-iope situation New cxpeiicnce is fiiinishcd 
vic.uiously in new and moie complex ihynics and in Icaining the 
vaiietv of twibtb and tuiiis m jumping Response is appaient in the 
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bOciAbilitv aiul acquaintance of fiiencls who join the gioup Recog¬ 
nition IS ofteied m pcifoiming the ihymc without "missing” and, 
if proficient enough m jumping, in being able to lead ofL and choose 
the oidei of those who follow belnnd. Sccuiity is prcseived by the 
ihythmic turn of the lope and the ability to lelv on old lYcll-leained 
rhymes that can be done with ease 
As foi the learning factois involved, lapidity of learning is en¬ 
hanced by pleasant sociability, inteiest in the game, the lepctitjon, 
the rliythmic action, and perhaps, even, by spaced learning (40, p. 
268) (since each child must wait hei turn). 

2 Second, as to theoiies of play, paiallcls have icpcatedly been 
diawn between the language and play of small childien and that 
of pinnitive savages, helping to give use to tlie "recapitulation” 
thcoiy, that child development explicitly follows tlie development 
of the race and can thus explain the lattei Appleton (1) found a 
close analogy between the play of savages and that of cliildicn from 
7 to 13 or 14 ycais of age With both, plav is iii gencial unoiganiacd, 
rhythmical, to some extent mimical, icpctitivc, and cairicd out prin¬ 
cipally in social groups Jumping lopc, as a plav activity popular 
with girls from 7 to 13, is chaiactcrizcd by cveiv one of these 
elements 

So fai as language beliavioi is conccincd, in many piimitivc gioups 
pitch and tone accents in words aie appaicnt. There is bcntcnce 
melody, and speech is moic "agitated” than oiiis—like song Words 
arc poetic and graphic m that they appeal to the senses (18) 

In many instances savages are mentioned as veiy expert in 
adapting the subjects of then songs to ciurent events Noi is 
tills soit of singing on any and evciy oocasion confined to sav¬ 
ages, it IS found wlieievei the indooi life of civilization has 
not killed all open an hilarity , (18, p 435) 

As We have seen, cliildien behave similaily, and when ficc fiom 
adult control chant jvmrpmg-rope rhymes, "adapting the subjects of 
then songs io cuiicnt events” 

From oui observations we believe it possible tliat these similaiities 
in play activities and in language behavioi of childicn and primitives 
are not explainable in tcinrs of recapitulation Rathei, this similaiity 
piobably lesults fiom the fact that both primitives and children are 
principally membcis of piimaiy social groups in whicli contacts aio 
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pcisonal anti diiect Exuberance and scnsoij feeling*! ,ire unre- 
htneted bj' complex laws or by the icniote foimalitn.'; of a sccondaiv 
gioup Learning i<; infoimally acquired tluovigli social mtciacUoii, 
mutation, diaiiiatization, and suggestion, but not tiuough oigani/cd 
institutions The paiallel is simply in the “how” of development, 
and not in the “what ” It is in the mannci of dcvclopiiicnt, not 
in the actual details 

We believe tliat pla) activities can be icgaidcd as activity com¬ 
plexes, based upon leflexcs and landom tendencies bill oigaiiizcd 
and molded beneath tbe piessuic of the social enviionmcnt (cf, 4, 
p 348) Some wiitcis have tended to ignoic the fact tliat play 
3 s a function in the development of personality riiul in the sogiali/a- 
tion of gioup bchavioi Yet it is these vaiious socnli/ang factois 
acting upon nlicadv established h.ibit-pattcins which wc observed 
over and ovei again in the play of jumping lopc 

'The piesent papei is not intended to be an cxli.uistive study of 
jumping-iope iliymes It docs, howcvci, iiulic.ite the value and sig¬ 
nificance of such a suivcy Likewise, it exemplifies the idea that in 
social psychology tlicie is a fiiin necessity foi objective and scientific 
analysis of piosaic social situations in the bchaviui of human oigan- 
isins 

F Summary 

Samples of rhymes weie collected, used by giils fiom about 
6 01 7 to 13 ycais of age in Apnl, 1939, in the sulnubs of Wash¬ 
ington, D C , while engaged in the gioup pl.iy activity of jumping 
lopc The language bebavioi of the cluldicn was studied in lelation 
to tlieii habits of thought, and also in icl.ition to thcoiics of plav 
Repicscntative rhymes aic inteipictcd individiiallv above. 'Tbe fol¬ 
lowing gcncial conclusions aie also made 

Tumping-iope iliymes arc explainable, not siinplv m tcims of 
“imitation” but also bv a laigc numbci of iclated factois, siicli as, 
practically identical innate stiuctmes, common stimuli, common 
language and othci symbols of thought and action, stimulation of 
enthusiasts, conditioning, disapproval foi diftcient actions, appioval 
for similai actions, elevation bv readv adoption of special activities 
The dcsiies for new expcncnce, foi response, for lecogmtioii, and 
for sccuiitv me also miiioicd in the ihvmes Lcaimng factois arc 
also involved. 
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Tile iliyincs are not believed to siippoit tlie “iccapitulation" theory 
of play Instead, play activities ot the sou studied can be better 
expl.uned as adjustment complexes based upon reflexes and landom 
tendencies but oigaiiizcd and molded beneath the piessurc of the 
social cnviionmcnt, the pl.iy of jumping-iope rhymes is rcgaidcd as 
a socializing foice. 

The picscnt papei suggests a field foi study which involves an 
appaiently piosaic situation, yet winch oficis empiiical data of a 
valuable soit both foi the psychology of cliilJren and for the psy- 
cliologv of play 


References 

J Appleton, LEA Coinpniative Study of tht Play Activities of Adult 
Savages and Civilized Children, an Invotigation of the Scientiiic 
Basis of Education Chicago Univ Chicago Piess, 1910 Pp, 3+ 

2 ArnoiPi E II Skipping lope n it dangcious oi healthful^ liygeia, 
1926, 4, 203-205 

3, Bennett, H C Lyrics of the pavements ChlcUen, the MiJgaziue for 
Paictils, 1927, 11, 20-21 

‘t Bbrnaud, L L Instinct, a Study in Social Psychology New Yoik. 
Holt, 192+ Pp sso 

5 Bext, H Niiiseiy Rhymes nncl Tales' Tlicir Oiigin and History 

London Methuen, 192+, Fp 131 

6 Bolton, E E. The social tiaics of childhood and youth. lu 

O'SiiLA, M V (Ed ) The Child His Nature and Ilia Needs Vnl- 
pniaiso; Cliildien’s Foundation, 192+ Pp 516 (Ch VI, pp 107-131 ) 
7. Bolton, II C, The Counting-out Rhymes of Childien, a Study m 
Folklore. London 1887 (?) (unbound) Pp 62 

8 Brut, S, H , & T\nus, S Q Towaid a social psychology of human 

play. J Soc Psychol, 19+1, 13, 351-38+ 

9 ClI\9E, J II Sticet games of New York City Ped Son, 1905, 12, 

S03-504 

10 Conn, J II The child reveals himself thiough play the method of 
the play inteiview Meat Ilyg , 1939, 23, +9-69, 

11. CURTi, M W Clukl Psychology New Yoik Longmans Gieen, 1938 

Pp 458 

12, DRrvnt, J A study of children’s vocabularies I, II, and III J r.\pei 

Ped, 1915, 3, 3+-+3, 96-103, 182-188 

13 Ellis, A C , & Hall, OS A study of dolls In Hall, G ^ et al 
Asptets of Cliild Life and Education New Yoik Appleton, 1921 
Pp 326 (Pp 157-203 ) 

1+ Freeman, F S Individual Differences, the Natuie and Causes of 
Van.Uions in Intelligence and Special Abilities New York Holt, 
1934 Pp 355 



STEUART IIENDIRSON BRn i’ AND MAKOAREI M UATt'OM 30'^ 


15 Grogs, K Plav of Man (Tians Iw P L BaUluin ) New York 

Appleton, 1901 Pp 4-12, 

16 Hail, Cr S Youth, Its Education, Regimen, and Ilv^jicne New York 

Appleton, 1906 Pp 379 

17 Is VACS, S 8 Social Development in Youhr Children, .i Study of be¬ 

ginnings London G Roiitlcdgc, 1933 Pp 480 

18 JlSPCRSTN, 0 Language, Its Nature, Development and Oiigin Ion- 

don AUen Si. Unwin, 1922 Pp 448 

19, L'VBAliRr, W The psyehupatliologj ol drinking songs Psyclitnlry, 
1939, 3, 203-212 

?0 Laz.vrus, M tJliei die Rei/c des Spiels Heilin F Diiminlci, 1883 
Pp 177 

21. Liuman, II, & With, PA 'I he Psychology of PLn Aelivitics New 
Yoik Baines, 1927 Pp 21-2 

22 loWJNiriii, M Play m Chdilliood London C7oIlanei’, 1935 P|i 345 
23, McDougail, W An Intiodiation lo Soii.t! Psjchologv london 
Methuen, 1908 Pp, 3SS 

21 Miirs, C C The i6le of individual psychological ihlTeronces in sticial 
psycholopv Soc loic, 1937, 16, 469-472 

25 Mlirs, D I k Bishop, M Songs of Innocence The New Yotkci, 1937, 

18, 32-39 

26 MliCliLLL, F D & Mason, B S The 'I'lieory of Play Ne'vv York 

Barnes, 1934 Pp 547 

27 Muruil\, L B Social Behnvini and Child PcrsonnlilVs an I'^tplora- 

toiy Study of Some Roots of Sympathy Now Yoik Columbia Uiiiv 
Piesb, 1937, Pp 3-41 

28 Patrick, G T W The Psychology of Relaxation Boston Houghton 

Milflin, 1916 Pp 2S0 

29 PrirRSON, J Imitation and niental adjiisimenf J ylbn Sf Sni Psyc/iol, 

1922, 17, 1-15 

30 Robinson, 15 S The compensatoiy function of niake-helicvc piny 

Psychol Rev, 1920, 27, 429-439 

31 Sai'ir, E Speech and peisonaliiy trait'- ‘liiii'i / Social, 1927, 32, 

892-905 

32 SciinriR- F Essa\s, Aesthetical and Philosophical London Hell, 

1875 Pp 112 

33 SciivvcNni NUi, N Gaum Preferences of 10,000 Fourth Cji.uIc Cliildien, 

New Yoik Columlna Uiiiv, 1932 Pp k9 

34 Sl'CNCER, IT 'Ilie Piinclples of Psvchology (2 \ols) London Wil¬ 

liams & Noignto, 1870 

35 SULIA, J Studies of Childhood New York Appleton 1903 Pp 527 

36 TrRMAN, L M, i"/ til Genetic Studies of Gctmis Vol I Mental and 

Physical Ticiits of a Ihoiisaiul G-ifled Children Stanford Stanfoid 
Uiiiv Press, 1925 Pp 648 

37 Thomas, W I '1 he Unadjusted Girl Boston Little, Biovvn, 1923 

Pp 261 

38 Wirinev, M T The .ictivc natuie and needs of childhood In 

O’Shea, M V (I5d ) The Child IIis Natuie and His Nicils Val- 
p.n.iiso Children's Foiindafion, 1924 Pp 516 (Cli HI, pp 52-71 ) 



306 


JOURNAL OF GENETIC PSYCHOLOGY 


39 Witty, P A A study of deviates in versatility and sociability of 

piny inteicst New Yoik Tencli Coll, Columbia Univ, Contiib 
Educ, 1931, No 470 Pp 57, 

40 Woodworth, R S Psycliology New Yoik Holt, 1934 {3d cd, rev) 

Pp 546 

41 Young, K Somce Book for Social Psychology New York Ciofts, 

1927 Pp 844 

Depaitmeiit of Psychohffy 

The Geoiffe Washington JJntveiSit)i 

Washington, D C 



rhe Journal of Genetic Psyc/ioloffy, 1941, 68, 307-326 


A METHOD FOR RECORDING THE ACTIVITY OF 
THE HUMAN FETUS IN UTERO WITH 
SPECIMEN RESULTS*^ 

Department of Psychology, Indiana Univcisity 


W N Kellogg*- 


A Introduction 

The stiiclciit of ontogenetic development has long been intciestecl 
111 the bchavioi of the human fetus as it glows within the iiteius 
Yet the natuial piotection fuinished by the uterine and body walls 
of the mothei has seivcd as a banici against diiect and fust-h.ind 
ob&eivation As a lesult, most of the available knowledge about tlic 
beginning of human behavior has been accumulated from the study 
of picmatuiely born specimens The piacticing ohstetiiclan does, 
of couise, make clinical observations upon the cases which he treats, 
But the full and complete histoiy of the genesis of noimal fetal ac¬ 
tivity in iileio IS still «an active scientific issue 
A numbci of methods foi observing the responses of tlic fetus 
through tile maternal body svall have been in use Most common 
among these aie the mctliods of palpation and the indirect proccdino 
of obtaining mtiospective statements oi desciiptions fiom the pieg- 
nant mothci conccining the nature of the fetal activity which she 
evpcncnces The use of technical aids and of special app.iiatus is by 
no means new m this connection, since iiistiumcnts of one sou or 
anothei have been employed to assist in making obsciv.itions upon the 
fetal oiganihm for moic than a ccntuiv (1, |> 95) The stethoscope, 
caidiogi.aph, string g.ilvaiiometei, and X-iay have .ill been adapted 
to this purpose. 

In lecent vears, the attempt to obtain long-tcim scientific iccnuls 
of fetal activity has led to the development of pneumatic oi tamboui- 
like devices whicli ate fastened over the muteinal abdomen Thus 

^Accepted for publication by Leonard Carmichael of the Editorial Board, 
and received in the Editorial Office on December 16, 1939 
^hc writer is indebted to Di T W lorrcy, ciiibnnlogist, of Indiana 
University, foi reading tbe inaiuiscnpt and f«i lielpfut ciitici->ms ind sug¬ 
gestions 


107 
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Ray' (3) )ias devised a 3-tiimbour syslcm which is taped to the 
external abdominal wall Sontag and Wallace (7), following the 
precedent set by R.ty, have ichned .xnd expanded the pneumatic 
method so as to obtain inoie complete lecoids witli it. Then appar¬ 
atus has been successfully used m iccoiding the gioss icspoiiscs of 
the fetus to evtcinal stimuli as well as in other wavs (8, 9) Subse¬ 
quent investigations by Sont.ig and Wallace (10) and by Sontag 
and Richaids (6) have dealt especially with changes in fetal hcait 

i.ite" 

The method desciibcd in the picsent papei is based upon a new 
and somewhat difteicnt piinciplc. Although fai from pci feet, it 
ncveithelcss possesses advantages which lecommend it fot the study 
of mtia-uterinc activity. Since the lecoulmg technique is mechan¬ 
ical, lathci than electrical oi pneumatic, it is, foi example, simpler 
than many of the othei methods The essential paits arc extiemely 
light in ucigbt and can theicfoic be easily tianspoited All iccoids 
aic automatic and can be studied and measured at leisure The 
tracings of the fetal reactions need not be complicated in anv wav by 
the lespiiation of the mothei. The method also peimits the sepaiatc 
iccoiding of the activity of the caudal and loslral ends of the fetus 
It should be clearly emphasized, howcvei, that the ecLuipment does 
require acciuate and delicate adjustment, and demands that the 
mother icmain quiet while observations me being made Specimen 
results fiom one subject are analyzed and discussed in the following 
pages 

B. Technique of Obtaining Observations 
1. Reconlinij Mechanism 

Both side and end views of the paits of the mechanism whicli arc 
fitted over the external abdomen arc diagiammcd in Figiuc 1 The 
abdominal plate or plates, G-D, arc of 28-gaugc sheet-mctnl, 2/4 
inches wide and fiom 8 to 16 inches long, depending on the size of 
the maternal abdomen. Thev can easily be bent at each expciimcntal 
session to match the contoui of any paiticulai location When two 

“Recent evpeiimental studies of fet.il activity which have stressed the 
mtiospectioiis of the mother, have been reported by Richaids, Newberry, 
and Fallgatter (+) and by Richards and Newberry (S), A geneial review 
of the litcratuie on fetal behavior prior to 1933 lias been published by 
Carmichael (1, pp 9S-99) 
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FIGURE 1 

SHo^vINo Aiidominai Mechanism tor Rfcordino Fftai Aciivity 
A cmvcfl pI>Ue of IirIu sheet-met.il is bent to /it the sibdominnl wall, in 
the mannei indicated by CD m tlu cross-sectional view Any (hnii['e in 
the cxtcinnl contour of the abdomen by picssure from within now causes 
the plate to tile either to the riKht oi to (tic left 'Z'licsc nglit-left dis¬ 
placements are transinitlcd to the tipper end of the veitiral lod /hi ns 
movements of the point A in the direction of either Y ni F A tUrtntl at* 
tnclicd to AB ni </ conveys the molioii of llit verticnl rod to i lj«)it mnsclc 
lever which wiites upon a kyniii^raph drum 'Ihe lisc and fall of the whole* 
abdomen in the direction FS, caused by tlic bieaihinit nf the inotlier, docs 
not as a rule change the abdominal contour Since A is not displacc'd in a 
lateral diicction, the brcdlhing moveincnts aic not recorded by this technique 
The side view shows the method of adjusting two abdoininal plates so that 
the liimbai plate (to the right in the ilgiiic) iccords the nciivitv of the 
caudal end of the fctiiSj and the pelvic plate (to the left in tlm iigiire) 
iccords the activity of the lostial end of the fetus The thread T which 
connects the two plates at their ccntci, prevents the pelvic plate from slipping 
downwaici as a result of the steep angle of the nbdominal wall .u this point 


plates aic used, as illiistiatcd in the side view of Figtiic 1, die one 
nearest tlic pelvis of the mother is the shoitci of the two (fiom C 
to 79), while the one ovei the lumhai icfiion is tlic lon[iei Such 
an arrangement is ncccsMtatcil hv tlic shape of the .ibdoiiuii.il aic.i 
dining piegnancv If the fetus is in an (ulvaiicccl stage of develop¬ 
ment, flic angle at wducli the pelvic plate tests on the abdonicn iii.u 
be considei able In this case, clic two plates should bo tastened tn- 
gctlicr yvjth n tJircad, T, which pi events the sliiipmg oi movement 
of the pelvic plate upon tlie sin face of tlic sLin Tlic light vcitical 
rodb /IB and A'B' .irc 6}^ inclies long and aie soldeicd to the centt'i 
of the abdominal plates The cunihiiied weight of both plates, 
together \vith tlieii veitical lods can he held down to less tliaii four 


ounces 
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In picpriifition foi the adjustment of the .ibdomin.il plates the 
mothci lb cibkcd to go to bed ^vhcic she lies upon hci baok in as 
comfoitable a position sis possible She mar even sleep dining the 
cxainiimtion peiiod TIic fetal hcait h located with the aid of a 
stethoscope, and as a tlieek the jiosition of the head, shouldcis, and 
buttocks of the fetus can be delci mined by palpation Tlic lowei oi 
pelvic plate IS tlicii plated o\ci tlie head and shouldcis, ivhile the 
nppci 01 lumbal plate is fitted ovei tlic sacial and leg legion of 
the fetus The movements of tlie fetus which aic tiansmittcd to the 
c'XtCMi.iI w.ill of the inothei’s abdomen will now cause one oi the 
cjthei (oi hotli) of the abdominal plates to tilt cithci to the left oi 
to the light The tilting of the abdominal plate pioduccs a coires- 
pondiiig lateial mo\eincnl of the iippci end of the veitical lod JB 
■which IS attached to it, in the diicction of the aiious at A” oi Y 
(PigvHc 1) This latei.d movcMuent is tiaiismittcd tinough hvc oi 
SIX feet of tliicad, lun tlnougli appiopii.itelv placed agate pullcvs, to 
light muscle levcts wilting upon a kjmogiapluc diiim In addition 
to tracings fiom tlie pelvic and lumhai ahdoininal plates, a complete 
recoul would include a time line, a pneumngiaphic tiacing of the 
mother’s bicathing, and a hue fiom a lecoidmg maikci connected 
to a signal key, bv means of which tlie mothei can legi^tei the 
presence and duiation of mtrospectivclv obstived oi “felt” move¬ 
ments When the cftccts of evtciiial stimuli, such as loud souiidjs 
or mechanical piessures, aic to he ohscivcd, a stimulus line mav 
nlso be added 


2 The Elniinuition of Bietithug 

Since slight movements ot the vcitical lods m the duectvon VS 
(see end view, Figuie 1) pioJuce no change in tliiead tension, thev 
cause no deflection in the fetal activitv-lme upon the kymogiaphic 
iccoul In taking actual iccouh, thcicfoic, cvciy clfoit should he 
made bv the cxpciimentei to adpist the abdominal plates so that the 
vcitical rods aie exactly in the plane of movement of the abdomen 
caused by the mother’s hicathmg Except m laie instances, a piopei 
adjustment will cntnclv eliminate hci icspiiation from the abdominal 
iccords 

But such a piinciple, it should be noted, may aKo elimniate fiom 
the jccordsj small fetal movements which cause the abdomen to use 
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and fall as it does in bicatliiiig One maj' iiRlitfulh'’ ask to wli.it 
extent this limits the effectiveness of the melliod 

Tlicie may, of conise, he some fct.il mo^elnents not icenided be¬ 
cause of this paiticiilii tedinKinc, but these must ccitainly he 
raie It is piobable, we think, that no tetal lespouse of ^sudicwnt mag¬ 
nitude to move the abdominal 02 in oi nioic would f.iil to 

produce a slight deflection on the iccoid line This n because fet.vl 
movements ch.iiicc the contoui of the abdominal uall, while tlio 
icspiiation of the motlici causes the whole abdomen to use and fall, 
without clumging its contoui bv any appieci.ible e\tc‘nt. A fcl.cl 
push, diiectly below tlie kiwci end of the levei JJl ANOxihi cause the 
whole plate to tilt m one directmn (>i the otlwi, &mcc it would raise 
the plate bo that citliei the end /' oi the cml D v\,is aw.iy fiom tlic 
abdominal wall It is unlikely, thcicfoic, that anv hut tlw smallest 
of fetal movements aic niis'sed hv the lecoiding s\steiii desciihcd 

3, Othci Sonnes of Eiioi 

]3ut the possibility of intindticing eiiois. In iccording movements 
not caused by the fetus itself, eMends beyond the hreathing activity 
oi the motliei, Both the iiEcriis and the aniniotic sac make smooth- 
inuscle contiactions of tlieii oun If these iiiclevant lesponscs aie 
reproduced along with fetal \ctivit\, will thtv not be confused 
with It? * , 

With legnrd first to uteiine contractions, the aiiswci is cleai 
Uterine contractions aio extieinely slow, m some instances thev last 
for peiiods of several minutes Thev aie similar to the contractions 
which ultimately result m bath The clumge in the iccmd Imc pio- 
ducod bv a utciinc contiaction is piogicssivc as ^vcll as iinidiicctionnl, 
up to the piniit whcie the pc.ik is icached Aflvi paN^inp the peak 
of the conttaction, ihc iccoul line .ig.un letuius gi ubullv to its 
picvious level If the, aic of the iccoiding levci is discounted, tlic 
lecoid of a utcime contiaction will appeal .ippioximiirely symmetn- 
cal Tlie contour of the iccoid lines of a utcune conti.ution pio- 
duced by the piesent method, hence diftcr so much finm those 
pioditccd by llic icspnnses of the fetu- tli.tt an expciiencecl rccoid- 
rcadcr can icadilv distinguish the turn (cf, Figure 8) Weak or 
less-obvious uteiinc contraction>, can be lutoni itically eliminated 
fiom the final icsults, hv a special teclim(]uc of mciMiiing the recoids 
to he clcsciibcd 
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With icgfird now to the movements of the smooth-muscle tissue 
of tile amniotic sac, thcie is somewhat less certainty During the 
I.Uei stages of pjegnanev, the atnniotit Sac incieases in size until it 
presses against the choiion on the iimei utciine wall Amniotic 
movements of sufTicicnt stieiigth and magnitude may possibly change 
the shape of the uteius itself, and by this means cause an alteration 
in the contoui of the external abdomen Whethoi the independent 
conti action of tJie amniotic muscle tissue is able to pioducc these 
effects is at picscnt unknown If it is, then the effects would be re¬ 
corded along with fetal movements bi' any device winch opeiales 
on the piinciple of legistenng changes m the shape of the abdominal 
wall Yet even if the movements of the amniotic sac aic tiansmitted 
to the external abdomen, the lesultiiig changes must be of small 
extent as well as slow oi giadual in occuiicncc Tlieic seems to be 
no good reason, theiefoie, why a technique of computing aibitiaiv 
fetal movements of specified size occuiiing within a given time 
fimit (like that to bo descubed) should not TiUom iticallj' eliminate 
any amniotic distuibancc, just as it would the smallci utciiiic con¬ 
tractions, The figures which arc ultimatclv dciived fiom the k\mo- 
giahic tracings need be made up, thciefoic, only fiom fetal move¬ 
ments 

The piesent method is neveithcless stiicllv limited It makes no 
pretense wliatcvei of showing the extent oi magnitude of anv pai- 
ticulai fetal lesponse Tt uffeis onlv a wav of getting at the dination 
of activity, togethei with a kind of gcneial summation of gioss be¬ 
havior In this lespcct it is like tlic .ictogiams of S'/vmanski, Richtci, 
and Shiilcv A laigc fct.il movement undci C oi D would obviously 
produce a ic'-sci deflection of the point /I in the diiection A' oi Y 
than a small fetal movement which occuircd neai the base of the 
vertical rod /JB 

C Genptic Records from One SunjLcr 

Specimen iccoids have been taken fiom one subject bv this 
piocedure, hoin the 170th to the 256th day of fctril life, inclusive 
The obsetvations were begun sliglitly aftei the time ulieii fetal 
movement was fiist cxpciienced by tlic inothci They continued 
until 14 days before the end of the full-tciin gestation pciiod, winch 
was computed as 270 daj’S fiom the time of ovulation The fetus 
was a normal female whose weight at biich was 8 lbs, 3 o^ 
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Figure 2 Figure 3 

FiRuic 4 , Figure S 

All of these Hguies me photographs from kyinographic (rncings lUc 
llae iTiitkeA /J in each of die leproductioiu U die eeapuation of the inodiec 
7 IS a time-liHC in units of S scci each R is the rclivitv iccord from the 
lumbai abdominal plate which covers the head or rostral emt of the fetus, 
while C IS the activity recoid from the pelvic plate whieh covtis the leR- or 
caucKll-iegloli of the fetus The line S gives the intiospurtive icpoit of the 
mother concerning the fetal movetncnls which were felt or experienced by 
her. 

Figiiie 2 shows a portion of a rontiol recoid taken 40 davs nftei the birth 
of the fetus Of seven postnatal control recoids spaced over a period of 
from 37 to 52 days after biith, the section piclined shows hv fai tlie mtaiesi 
.imoimt of movement in tlic alulomiiia! lines In most casts, the lines weie 
perfectly straight, indicating no ch.angC9 ill aluloinmal lontoiir at all Figure 
3 18 a icpiodiiction of a fetal itcoid made on the 2l7th day of fet.il life 
It IS reproduced hcie because of iti snniliiitv to Figiiie 2 The small ilcgice 
of change in the activity lines shows that the fetus was \crv iiiiiet (lining 
this period, and may have been asleep 
Figuies 4 and 5, by contrast, show periods of (onsuknhlc artivitv In 
Figure 4 (fetal age 197 days) the bchavioi seems ihytlumc, with corres¬ 
ponding movements of the iippei and lower portions of the fetus In Figure 
5 (fetal age 199 days) tlicic is also a good deal of activity, but the recording 
lines from the two parts of the body are epute different 
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Experimental sessions wcie licld at mtcivals of 24 houis—with 
some ofnissions. Each session of lecoided obseivations coveieci ca 18 
consecutive minutes. In some cases, two scries of observations weic 
taken in close succession, during the same cxpeiimental period All 
leadings weie made at a constant time of day, between 1.30 and 
3 PM The mother lested qiiietly for 15 minutes before each 
session so as to eliminate the possibility that any of the fetal move¬ 
ments weie 1 espouses to her own activitv. A total of 1730 objec¬ 
tively recorded minutes of fetal behavior were accumulated in this 
way. 

Additional contiol iccords were taken, beginning 37 days after 
childbiith. These scivecl as a check upon tlie possibility that respira¬ 
tory or vibceral movements, not caused by the fetus itself, miglit 
have complicated the earlier tracings 

1 Some QmUtaiive Ftndvigs 

The appearance of the records obtained, together with some of 
the qualitative results are illustrated in Figuies 2 to 7, which are 
reproductions from original kymographic tracings The top line (5) 
in all these figures is the respiration of the mothei The second line 
from the top (T) is the time line, in units of five-seconds each R 
IS the activity record from the head or rostial end of the fetus, 
while C is the actwrty xccori Sot the \eg or cavidal end of the ictus 
The line S, which is thud from the top in some of the figures and 
at the bottom in others, gives the introspective report of the mother 
concerning the fetal movements which were felt or experienced by 
her. 

Figuies 2 and 3 show periods of no activity. Figuie 2 is, m fact, 
a section fiom a contiol record taken 40 days aftei the biith of the 
fetus. Of seven postnatal control iccoids, spaced fiom 37 to 52 
days after birth, the section pictmed shows by fai the greatest amount 
of movement in the abdominal lines In most cases, the lines were 
perfectly straiglit, Indicating no changes in abdominal contour at 
all Figure 3 is a reproduction of a fetal lecoid made on the 217tli 
day of fetal life, It is rcpiochiccd here because of its similaiitv to 
Flguie 2. The small dcgiee of change in the activitv lines shows 
that the fetus was verv quiet dunng this penod, ,uid was probably 
asleep 
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Figiucs 4 aiul 5, on ihc othci h.ind, ^ho^v pcwods ot umMilciablc 
movement, the intensity of wlni-li v.uics .iL (lilfeiciit imints in the 
records In Figure 4 the bcliavioi seems lo be rhytliiiiic, with coi- 
lesponding activity in tlie upper nnd lower poitions of the organism. 
The fetal age at tliis time was 197 days In Figure 5 (fetal age 
199 daj's) there is also a good deal of ma^ement, but the activity 
lines from the two paits of the body aie quite difteicnt. The dc- 
picssion of the motlicr’s key duiing "felt” movements shows the 
coirespondence whicli cvists between the objective and subjective 
observations. 

Figuie 6 shows a icflex contraction of the uterus, oi a cramp— 



FIGURES 6*7 

Lines marked D, T, R, C, and S in these kymoRirnfihic reproductions have 
the same sigmficnncc as those in Figures 2, 3, +, and S Figure 6 shows a 
uterine conimction oi cramp—not a fetal movement at all—similar to tlie 
contraciiotis which iiltimntcly result m hath Redex rcsoonscs of lids sort, 
sometimes lastiiij; for several minutes, are common in ihe advanced stages 
of pregnancy The fetal age at the time of this record was 217 days 
Figure 7 shows the response lo a sliot from a 32-caUluc revolver firccl 
two feet distance from the abdominal nail, when the fetus nas 234 day^ 
old The sharp defleolion of (he markcis is not pnit of the readlon of 
the fetus, but IS pioduced by the concussion of die cxplosiiin upon the 
delicate recording level s The response is slioivn m the chiingc in level 
of the lines following Ihe stmniliis, In more than .i do/en attempts to 
lecord reactions to ihc suuihI of n shot in this mannei, the nsiills were 
for (ho most pait negative 

not .1 fetal movement at all Renevi. responses of this sort are n 
common aspect of tlie advanced stages of pregnancy The fetal age 
at the time of tins record was 217 days 
In Figiiie 7, the response to a shot fiom a .32-caIil)re revolver 
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fired two feet distant from the outer suiface of the abdominal wall, 
IS iccorded, The .ibiupt vertical movement of both abdominal lines 
IS not a fetal response, but is a mechanical cftect pioduced by the 
concussion of the explosion upon the delicate iccording levers The 
response itself is shown by the clianges in the curves following the 
sharp deflection caused by the explosion In more than a dozen 
attempts to produce an observable startle reaction m the fetus to a 
stimulus of this soit, the lesults were foi the most pait negative 
The iccord pictured shows the most ‘Violent” lesponse which was 
obtained ® 


2. Quantitative Results The Graphornetei Method 

Several quantitative methods of evaluating the activity of the 
fetal organism were attempted Two of these will be discussed m 
the present repojt. The fiist made use of the Indiana graphometer, 
a special device for mcasuimg the oscillations of wavy lines or 
curves The second was baaed upon stiaight-lmc measurements of 
the records, made with the aid of mechanical drawing instruments 
and a magnifying glass. 

Since the Indiana graphornetei has been fully described elsewhere 
(2), a detailed explanation of its opeiation and construction will 
not be given at this point. It is sufficient to say heie that the instru¬ 
ment is a combination of two plammetric units mounted together 
on a movable arm and equipped with special ratchets which Imiit 
the rotation of each unit to a direction opposite to that of the other. 
As the operator moves the pointer of the giaphometei over the 
line to be measuied, the two planimetiic units automatically sum- 
mate the vertical deflections or deviations of the line fiom a hoii- 
zontal base One unit gives the sum of the deflections in an upward 
direction fiom the horizontal, while the other unit summates the 
lengths of the downward deflections from the hoiizontal If the 
upward and downwaid deflections aic added togcthei, the lesult 
15 n measure of the total activity or total movement within any given 
time mteivnl By proper adjustment, the instiument can be made 
to correct for the aic of the wilting pointci which oiiginallv traced 

®Sontag and Wallace (8, 5) icport fetal responses to sound stimuli in 
many observations on a number of different fetuses A serious question 
conceiping their cxpciiments, however, is whether the stimuli leceived by 
the subjects were auditorv or were actually tactual m naUite 
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tlie line whose vertical oscillations aic mcasuied. Readings are taken 
111 centimeters of vertical dcflcLtion (on the iccord) from the hoii- 
zontal baseline 

Records of gioss oi total activity as measured by the giaphometei 
are given in the uppei pait of Table 1.‘ No differentiation has 


TABLE 1 

AvrRAGE Graphomlitr Reading and Numdir on MovrMENTs per MiNon — 

OnjEc-tivE Data 


Fetal age 
in days 

170- 

179 

180- 

189 

190- 

199 

200- 

209 

210- 

219 

220- 

229 

230- 

239 

240- 

21-9 

250- 

256 

Av gnpliomctci 
rc.itling pel 
minute of 
abseiviition 

30 

17 

60 

1 38 

73 

1 28 

1,20 

1 88 

1 16 

(T 

21 

.12 

25 

60 

62 

26 

55 

75 

36 

Av. mimboi 
objective 
movements 
per minute* 

1 99 

124 

4+1 

9 27 

513 

8 67 

7 33 

1019 

3 39 

a 

ISL 

6i 

19S 

3 9+ 

+ 33 

2 21 

3 36 

+ 30 

1 91 


*Spe text for definition of "nn objective iiiovcincnt’' 


been made in this tabic between lostial and caudal leadings, but 
the two have been combined to give a single measure of gcncial 
activity The figures in the table aie the average giaphoiueter lead¬ 
ings pei minute foi the diiterciit fetal age periods Each age pciiod 
covcis 10 days of tetal life, excepting the last which includes only 
seven days. Yet the avciages aic diiectlv compajahle Although the 
vai lability, as rcpicscntcd by the sigmas of the distributions, arc 
large m almost evciy case, a raaiked and unmistakable tiend towaid 
increased activity as the fetus develops is biought out by these data 

3 Tahulaiion of /libituiiy “i\I<jvi’/ni’ufs''' 

The second method of analyzing the iccords (without the use 
of the giaphometei) was to detcimiiic the lumihci of aibitiaiilv- 
defmed movements which occuiicd. A “movement” bv this method 
was icgaided as a change of specilied magnitude occuinng within 

■*111611116 contractions were, of course, omitted from these fienies 
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a fixed time limit. Changes in the activity lines smallex than tlie 
minimum leqitiicd by the definition of a movement, weic not 
counted Also slow oi giadiial altciations m contoui (which might 
actually be "big” movements, if obscivcd over peiiods of seveial 
minutes) weie eliminated, because the amount of change which 
occurred within the time limit was not sufficient to satisfy the 
requirements of “an objective movement ” 

This pioceduie, in effect, diaws a sharp line between “slow” and 
“fast” abdominal changes, and excludes the slow changes from the 
lesults. The advantage of making sucli a distinction is that it 
eliminates those alteiations in abdominal contour which aic pro¬ 
duced by the slow-acting smooth-muscle of the mateinal utcius (i.e,, 
uterine contractions), as well as any possible changes caused by the 
smooth-muscle tissue of the amniotic sac {vide supra). What is 
left la the more rapid striped-muscle behavior of the fetus uncompli¬ 
cated by disturbing innuenccs. If the arbitrary-movement procedure 
is properly applied, therefore, it should serve as an additional con¬ 
trol, for it should automatically exclude these irrelevant factors 
from the final measurements, which would then be based upon fetal 
activity alone. The rules governing the technique as it was employed 
in the present instance, were as follows. 

1. “A movement” was taken to be anv vertical displacement of 
the recording line (cithci upward or downward) greater than 5 mms 
which occurred within a period of 10 seconds 

2. Displacements of less than 5 mms were not counted, except 
when several minor changes, each less than 5 mms in extent, totaled 
5 mms. or more, within a 10 sec interval In such a case the various 
small displacements were counted as ONE movement 

3 When a displacement was gieatci than 5 mms. it was con¬ 
sidered to be all the same movement, until theie was a definite 
change in the direction ot the line of at least 90 degrees 

4. A movement beginning m one minute and ending m the next 
was tabulated as being in the minute in winch it ended 

In the lowei pait of Tabic 1 aie given the aveiage numbei of 
“movements” pei min. for the different fetal ages, as determined 
bv this method. Although the vai labilities aie again large, the 
results show the same definite increase in activitv with age The 
total number of objective movements—as arbitiarilv defined by tins 
procedure—was 10,469. That is, 10,469 “movements” occiiried 
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witiim the soincAvlmt less tlian 30 liouis of iccoided obscivatiori 
(1730 minutcb) from t!\e 170th to the 256th day of fet.il life 
The close (.oirespondence between the two methods of measuring 
gloss or generalized activity can be seen from Figure 8, wliicli has 



FIGURE 8 

Incrcasl in Fetal Activitv wini Acc 
The graphs show the rate at which gross molility develops, from the 
170th to the 250th ciny of fetal life Activity records were taken at approxi¬ 
mately daily intervals by the method illustrated in Figure 1 The points 
plotted in the giaphs are averages for each lO-dnv period, excepting the 
last point, winch is an average of seven days The graphoincier results 
shown on the left-hand vcilical coordinate were obtained by tracing the 
activity lines with a special instrument, the graphometcr, which autoinntii.- 
ally totals the deflections of the recording markers Readings from the 
graphonicter serve as an index of general behavior 'I’hc average luiniber 
of movements pei minute which are given on the right-hand vcrlical co¬ 
ordinate, weie obtained by measuring the genci il activity lecords bv a 
special piocediirt described in the text 'I he two methods, though quite 
dilfeient, give stiikinglv similar graphs of the iiicrensc of motilitv wilh 
fetal age 


been made up fiom tlic data in Table 1 Here the avciage number 
of movcmcntii pci nun, and the avciage grapliometei activit\ pci 
min have been plotted against age, on coiujiaiable scales. Even tiie 
minoi fluctuations of the emves fiom one age peuod to the next 
arc faithfully icpioduced by each of the* methods The drop m 
the level of the curves for the 250-256 age point suggests a con- 
fiimation of the finding of Richards, Newbenv and Fallgattcr (4), 
who have reported that "there is .i peak of activity during the 
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eighth and ninth lunai months, with a dioppmg ott at the tenth 
niontli” (4, p 78). 

4 Localized Activity 

Pcihaps the simplest and most diicct wav to show the gieater 
relative activity of the hcad-and-shoiildci region at the younger ages 
and the subsequent lessening of the relative activity in these paits, 
is by means of the figuies in Table 2. The data picsentcd are all 

table 3 

Percentage or Odsduvation Periods in Which the Average Activipy or 
THc Rosfral End or the Fetus pi r Minute Exceeded the Average 
Activitv or the Caudal End of the Fetus per Minute-- 
Odjechve Data 


Fetnl age 170- 

in days 179 

180- 

189 

190- 

*99 

200 - 

209 

210 - 

219 

220 - 

229 

230- 

239 


jt (farlO-clny 
y intcrvais) 66 6 

77 7 

92 9 

91 7 

72 7 

41.7 

69.2 

37 5 50,0 

(for 30- 

K and 27-dny 
y intervals) 

SI 3 



68 6 



53.6 


Y=Numbcr of observation periods in which the average activity of the 
roatinl cad of the fetus per minute (as measured by the graphomctci) 
exceeded the average activity of the caudal end of the fetus pei minute. 
y=TQitnl niimbei of obseivation periods. 

based upon average giaphometer leadings pei nun for both upper 
and lower cuives Yet they arc all per cents and hence aie relative 
They give no indication of the amount or change in absolute activity 
which IS brought out in Table 1 The figures show the peicentage 
of the total number of obseivation peiiodi of ca 18 min each, 
within each age gioup, duiiiig winch rosti.al activity exceeded caudal 
activity A peicentage of 100 would mean that, in eveiy one of the 
IS-minute expenmental sessions for any age peiiod, the activity of 
the head-end of the fetus was gientci than the activity of the sacral 
and leg icgion A peicentage of 50 would mean that during half 
of the observation periods foi the age gioup under consideiation, 
the .iveiage activity of the lostral end exceeded that of tlic caudal 
end; and foi the remaining half of the observation pciiods within 
the same age group, the activity of the caudal end exceeded that 
of the losti.il end. It will be noted from the table that between the 
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nge’y oi 220-229 and 2+0-2+9 daj's lespcctn/fl^v, caudal .unu’t} actu¬ 
ally exceeded lostial activity, since tlie liciccntiifics obtained weic 
botli below 50, The percentages foi the lonsci (30- and 27-(]a)0 
peiiods of 81 3, 68 6 and 55 6 show a rcf^ular increase in tlic iclativc 
.ictivitv of the caudal end as the fetus develops. 

The degice to wliicli the nhsolutc amount of activitj between the 
jostifll and tlie caudal portions of the fetus ucte rcliitcd, I'l shown 
In the pioduct-moment coiiclation cocITiliciu of 53 ±- .05 he- 
tneen the giaplionietei readings for tlie upper and lowci ciiivcs foi 
the 94- pounds of leeordcd ohscivatiun Since the si/c of this coiic- 
lation cocdicicnt is well above 4 tunes its PK theic can he no dimlit 
of the positive iclationship it indicates 

5 Subjective Data 

The intiospcctivc obscivations of the mothei on felt or cxpeiienced 
movement sliow fuithei rektionsliips with reference to fetal be- 
havioi which aic of some significance These have proven of especial 
value in connection with pioblcms of timing and ihiiation of leac- 
tionsp Since the mothci’s key was held down during all felt move¬ 
ments, the intiospcctivc line gives sharp demaic.itions between 
peuods of expciienced activity and (iiiicscencc It is a simple matter 
to tell fiom the intiospcctivc tiacing, cxactlj ulicn a movement 
began to be felt and when it went below the tlucshold of the 
mother's cxpeiiencc 


TABLE 3 

Aviuacp Numdiu 01 FtiT Movimints pfr ^^IMUTr ANij Duration op Movr- 
MFNTS—SunjcciivL Dafa 


Fetal aKc 
in days 

170- 

179 

180- 

189 

190. 

199 

200 - 

209 

210 - 

219 

220 - 

229 

230- 

239 

210 - 

2+9 

250- 

256 

Av niiinbei 
felt move- 
mc-iits pci 
minute 

3 30 

1 72 

2 27 

1 43 

112 

1 75 

88 

99 

SO 

O’ 

I 25 

37 

6 + 

51 

52 

37 

53 

13 

31 

Av dination 

of felt 
movements 
in seconds 

3 95 

10 95 

8 43 

21 50 

18 75 

1481 

31 29 

41 31 

32 53 

ff 

2 69 

5-10 

5 51 

13 85 

9 13 

3 97 

17 64 

27 06 

8 56 
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Some of the iclationships obseived fiom the introspection data 
^re shown in Table 3, which gives the aveiage numbei of felt move¬ 
ments and the aveiage duiation in sec of each movement It should 
be cJeaily noted in connection with this table that a movement, sub- 
icetively consideicd, is very difteient fiom the aibitiaiilv defined 
objective movements winch liave alieady been piescnted in Table 1 
and again in Piguie 8 Subjective movements might be eithci slioit 
disciete leactions, oi bursts of continuous activity lasting for a min¬ 
ute or even longci Wben the activity was continuous theie was no 
clear intiospectiye way of biealcing it up into separate units As 
a lesiilt, an intiospective movement began witli a dcpiession of the 
Signal maikcr and ended when tlial maiker liad letuincd to its 
noimal baseline There wcie, in all, 2,653 felt movements of tins 
soit lecorded—a figme considciably less than the 10,469 aibitiarily 
defined objective movements which have alicady been discussed 

Accoidmg to the data in Table 3, the aveiage itumbei of felt 
movements pei min deoeased with fetal age, whereas the aveiage 
duraiion of fdt movements intteased fiom 3 95 sec to 41 31 see. m 
the 2+0-249 age period. The seemingly paiadovical fact that the 
numbei of fetal moveincnts dca eased with age is explained by the 
progiessivc lengthening of the individual movements, or bursts of 
activityi Hence as the fetus grew theic weic fewei discictc activity 
periods—sepaiated by intcivals of quiet—within aiiv fixed time limit 
Tile vai labilities are so gicat that few of the averages can be con- 
sidcied statistically significant when compaicd to tlie adjacent avei- 
ages, but the tiends aie consistent and unimstalcablc. The pioduct- 
moment coiiclation coefficienl between the nhsolute numbci of 
objective and the ahsolnte number of subjective movements was 
— 19 ±.07 

The lelationship between the numbei and duiation of cxpciienccd 
movements is graphically depicted in Figuie 9, which is plotted 
from the data of Tabic 3 The curve for tbc duiation of felt move¬ 
ments winch uses tiom left to light, is stiilcinglv similai to the 
curves in Figure 8, which were obtained from the abdominal lecoid- 
ing devices. The close agiccment between these giaplis may be 
taken as a kind of measuie of ichability of the whole pioccduic. 
It also speaks well foi the quality of the mtiospcctive obseivations 
which were fuinishcd 
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FIGURE 9 

CuRvrs PioTriD iRUM ImiiosniciiVE D\ia, Siiowivo nn UunAiinN am) riir 
Numdir 01 MovhMiNrs ExiTRirvcrn nv jiii Mohiir wini Isliuasi 
IN Fl'I*AL Acr 

All points aic nveinges foi periods of 10 ddvs, excepfmf? the InsL wludi 
18 an avornge for seven clays The movements lecoulntl in this fitjuie me 
not the same ,ia the aibitiaiilv-delineil olneetivt inoMinciUs shown in rigure 
8 An mtrospeetive ‘'movemcuc" w.is not iiifiei|ncril4 .■ (Oiiiiiunms hurst 
of activity lasting a minute oi nioie The gnphs show that the niiinlici 
of distinct peiiods of nctivitv of tins sort which wcie experuneed jicr 
minute, decioasecl with fot,il age, whcieas then ilmation iiuicased Iho 
curve foi the diiiatton of movements (solid line) is iiuuh the same in 
gcncial foim ns ihe objective nctiv’ilv icooids shown m Figure 8 '’Ilic 
close coiicspondcnce between these giaphs ni.iv be taken is ^ kind of 
iiieasiiie of the rcliahilitv of ilit whole iirorediiie 


6 ylctivity-Itidctwily Rtifjos 

What iirniioitioii of the tune av.is the totiis active .iiul whit pio- 
portion of the tune was it inactive?^ And how do tluNe piopoitioii^ 
v.iiv with fetal The aiiswcM to tlicsc* ciurstioiis will he found 

in Tabic 4, winch was dciivcd fioni iiUiospcctivc data. Results 
[liven in this table show that the peicentagc of the total time of 
obscivation in wliicli the fetus was active approaches ,uul even ex¬ 
ceeds 50 0 aftet tile 200tli dav The pciccntajics aic consideiabh’ 
less bcfoic this age Activity-niactivitv latios given in Table 4 hung 
out the same facts in somewhat diftcient form A latio gic.itei than 
1 00 indicates tliat the oiganism spent more time iii activitv tlian 
It did 111 inactivitv, dining the pciiods of observation at the age 
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TiVBLE 4 

Comparison hliween Totat Time Spent in Activiiy and Total Time 
Spent in Quiescenci—Sudjlctive Data 


I'ctal age 
in days 

170- 

179 

180- 

189 

190- 

199 

200 - 

209 

210 - 

219 

220 - 

229 

230- 

239 

240- 

249 

250- 

256 

Pfticeutage’'' 
of time 
active 

21 2 

31 3 

31 3 

SI 1 

3+ 9 

42 5 

45 6 

67 6 

43 4 

Activity-*-^ 

inartivity 

ratio 

27 

+G 

+6 

10 + 

5+ 

7+ 

84 

2,08 

77 

a of ratio 

.16 

37 

32 

1 S3 

70 

20 

1 10 

212 

30 


Tunc spent m activity 


7'otnl time of observation 
Time spent in activity 
Time spent in inactivity 

level in question, It is to be lemaikcd that the data in Table 4, 
tf plotted in graphical form, would give cuivcs similai to those 
already picsented in Figuies 8 and 9. 

D Summary 

The present papei desciihcs a method ioi ohjectivelv iccording 
the gioss motility of the human fetus in nteio. The method is 
mechanical i.ithcr than electrical or pneumatic Two liglit metal 
pUtes arc fitted over the maternal abdomen m such a wav that they 
tilt whenevei the contour of the abdomen is changed bv pressiiie 
from within. Appiopiiate recording devices tiansmit these tilts to 
a Icymogiapli Tlie apparatus is simpler than many devices \vhicli 
have previously been used, yet it permits separate behavior-records 
of the caudal and rostral ends of the fetus and it autoniaticnUy 
eliminates from tlic activit}'-lines, the disturbing cftcct of the motliei’s 
rcspiiation 

As a test of the method a total of 1730 minutes of objectively 
recorded observations upon one normal fetus have been accumulated 
and annlyxed. Records of appioximatcly 18 minutes duration were 
taken at a constant time each day, from the I70tli to the 256th day 
of fetal life Fetal ages were computed fioin the estimated time of 
ovulation Changes of the abdominal contour produced by uceime 
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coiitiactions oi by Lontiactioiis ol tlie siTtootli-nui'^cle ti''Siu’ of tlici 
f\mniot\c sat, weic cliniin.itLHl from the iccoids of fct.il inovcinL'nt 
by .1 special tetlmHiuc Followiojr ,ue ^onic of tlic riiulim^'. whicli 
ail cyiiminalion of the data has bioiifrht Co lifjlit 

1 Although the vaiiabiliti' iii the aiiioiiiit of iccoided luovemeiit 
fiom day to d-iV was laigc, spontaneous actnity as itgistcicd by 
the piesent tCLhnuiue showed a legular incieasc with fetal age 

2 Between the ages of 170 and 190 days, the head oi losti.il 
end of the fetus was moic aetivc than the leg oi e.iiidal eiul in 
81 3 pei cent of the ohseivatioii pciiods 

3 Between the ages of 220 and 216 da\s, the aetivitt of the 
lostial end CAcccdcd that of the caudal eaid in (Uily S'! 6 pei tent 
of the pciiods of ohscivation 

4. The intiospective data fuinishcd by the mothci as to the 
extent and dui.ition of fetal movements, closely paralleled the objec¬ 
tive data, wlicievci it was possible to coinpaic tlie two 

5 Tlie number of discicte and separable iiciiods of activity cv- 
lieiicnced by the motlioi decreased with fetal age, but then avciagc 
length incicascd from about 4 to about 33 see finin the 170tli to 
the 256th days 

6 Duiin (5 the early peiiods of ohscivation, the fetus s\as active 
only about one-fourth as much time as it was inactive But during 
the pCMuds fiom the 240th to tlu. 249tli dajs, it was active imne 
than twice as much as it was inactive 

7 The leactvons of tlie fetus to the sound of a 32-yalilMe re¬ 
volver filed at a distance of two feet were progressively tested In 
onlv one instance {at the fetal age of 234 davt,) was tlicrc any 
evulciKC of a lespondiiig moveinont 

8 The method deseiihed should he le.uhh' applie.ihlc to the 
stiulv of conditioning in the Inimaii fetus, and to otlier piohleius 
whcic It IS dcsiiable to leCoiil automatic.illy, gioss fetal loactions 

9 If data fiom a buflicient niimhei of cases can he acLiiinuhited 
by this method, it should he possible to establish nouns oi sCandaids 
of pieuutal bchavioi foi diftciciit fetal ages 

10 As an mteiesting speculation upon fiituie ohscivatums, it 
Is suggested chat tlie existence of pienatal noims of heliavioi might 
ultimately make possible the diagnosis of abnoimalities, sickness, oi 
even feeblemindedness, befoie the advent of birth 
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THE DEVELOPIMENT OF VISUAL SIZE CC)NSTANC\ 
IN EARLY INFANCY' 


l)( />(ii Inn III of }’sy(/ioloi/y, Ooiu/iii Colhni 


Ruth M Ciiuiksieank'“‘ 


A iNMHOUUeilON 

Amoiif? the qviestioM'' whii-h li.ive loni; been of uitcic‘'t in ]ieiecp- 
Cion IS ill,It of the cst.iblisliinent of const.int uspoiises tii ,i pcieLptual 
object despite vnii.itioii'. in ccit.un of the pinpcities of tlie stiimili 
actiiifi upon ilic icceptoi oii'.uis One p.iitKubii piobkm m tins 
connection is that nf the development of ,i constant lesponsc veitli 
1 aspect to ilic size of .i jiivcn LukU' althoiinli the piojective si.'c of 
the object (oi the size of the piovimal stimulus, the ietin.il linage, 
01 the visual an^le) may v.iiy considciabh .iccoidiiijt .is the object 
is ncai 01 fai fioni the c\c KiumlcdKe conceininfi this phenome¬ 
non of visual size constancy is by no means limited to leceiit times, 
find tlic disciepaiicv between the appaicnt (plietioinciuil) size of an 
object at a distance from the obseivci and the piojectivc si/e has 
been stiuhcd by a minibei of investiii.itois who have ii.uheicd a 
sizable bocl5’ of facts ^ 

Oui concern at tlie picsent time, how’cvci, is not with the ffcncial 
pioblem of size constancy in pciceptioii, its limits oi causal f.ictois, 
lathei we aic intciestcd in the jicnetic development of tins phe¬ 
nomenon, a question w'hicli lies as a special .ispcct of the Keiicr.il 
pioblem of the constitution of a spati.iUy oitjani/ed '“woild of 

*Acccim.d for piiblic.itioii In Ironmil Cnitnidiael nf ilic Kditoii.il lln.ird, 
niul icccivcd in die Editon.il Olhuc on Jami.n\ 2, 19M) 

’*rhc work rcpoilcd licic Ciuncd out in the lN)tliol«j;ic.il Insiitutc 
of the Univeisiiy of Vienna while the wntei «as die Abhou School Alumnae 
Fellow of Pembroke CollcRe in Hrowii Uiuvcrsiiv 'Ihc iMitci nckiiowltilRcs 
her uulehteclncss to Piofcssoi Leonaid CniinKliacl, Prcsnlcnl of Tufts 
CollcRt, foimerlv Diiectoi of the Labor.itoi\' of PsulioloRy .it IHnwii Uiii- 
vtrsit), foi advice in llic studv to Dr Erou Himiswik, Assisl.int I’lofcssnt 
of PsvcholoRv at the Uiiiveisitv of Cnliforma, ftirmeilv Piiv .it-I)o/ent at ibo 
University of \’ienna, for direction .niid jilannuiR of (he expei iineiit, to 
Professors Kail and Charlotte IJiihIti in wliose lalvoi.itoiy the work was 
carried out, to Di Liselottt FrankI, (or siiRRtstiutis leuaidiiig the 
obseivatioiis 

brief Encdish summary of some of these data and fuithcr references 
may be obtained in the publientions of Loeke (19, 20) and Shech.in (2X) 
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things” While this question might be studied fiom a numbei of 
diitcicnt points of view, the topic pioposcd foi stiidv m the piesent 
woik IS whether this pcUticuiai plietinincnoii is picscnt in the per¬ 
ceptual reactions of the infant The iincstigation deals with the 
piobkm of perceptual sue consiancv stated in a moie clcTncntary 
and, in one sense, moic negative foiin than that of the piohlem of 
visual size constancy as usuall}’ stated The stticlj' tieats the dcvelop- 
incnt of disciimuiatoiY responses to objects at varying distances and 
of vaiying body size although the size of the retinal image lemain'i 
the same. 

B Previous Studies or Visual Size Constancy in Children 

The evidence concerning the pioblcnn of Mze constancy in chilclien 
IS limited Anecdotal icfeienccs to perceptions of eatly childhood 
may be found. For example, Helmholtz (16) lehites mistaking 
human beings on the bclfiy of a chuicli foi dolls. Koltka (18) like¬ 
wise cites just such an experience in winch he pciccived the lower 
caiiiron bauds on a tall monument as being shoit rifles and tlic 
higher ones as small pistols It should be noted in connection \Mth 
these examples that the distances involved and the direction of re¬ 
gard do not belong to the usually experienced distances of the child 
Hence such lUustiations do not closely relate to the problem of 
visual size constancy foi bodies faiilv ncai at hand 

Stein’s obseivation (31) of his son, aged seven months, giasping 
eagerly foi a small doll-sizcd bottle has been intcipicted bv Koftka 
(18) with Stem’s agieemcnt that the illustration does not beai 
diicctly upon the question of peiceptual size constancy but indicates 
that "si'/e” IS lelatively inaccuiatciv perceived and unimpoitant in 
the child’s pciceptions 

Several expeiiincntnl invcbtigations using childien ns subjects have 
been made directly upon the pioblem of size constancy The woik 
of Frank (12) was earned out with 30 children of ages laiiging fiom 
11 months to 7 yeais The children weie trained to choose the 
laigci of two boxes Undei conditions wherein the size of the 
retinal image foi the larger box was actually smallci than tliat 
for the smallci box, the children chose the larger box with a high 
consistency of peifoinrance 

Beyrl (1) working with 55 childien fiom 2 to 10 years of age 
found size constancy to shorv a slight developmental ticiid with 
incicasing age When Ins data aie interpreted with the Biunswilc 
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C Visual \nd Visual-Motor DEVinorMENT of the Infant 

A brief mention should be made of the icsiilts obtained in studies 
of visually contiollcd lesponses in the human infant m oidei to 
nirikc cle.u the general pioblem of perceptual development of which 
size constanev is but one special aspect The evpeiimcntal work 
which lias been earned out bv niimeicius woilceis on the question 
of the visual lesponses of the neonate shows that the visual median- 
ism IS well equipped foi ceitain types of visual responses ^ Pupillaiy 
icfleY, palpcbial lellcA, optic nystagmus, find the oculoccphalogyuc 
leflex can be dcinonstiated foi the neonate Following a moving 
object with cj'CS and then the head, fixating; a distant object, blinking 
to tliicat of appioacliing object, accommodating and conveigmg the 
eves occui at n. ktei age, but the median age foi appeaiance falls 
as a rule within the first two months of postnatal litc The field 
of vision foi the voung child is piobably limited to a vciy small 
area, at least foi light pattcins of not too gicat intensities Stein 
(31), foi example, limits this field as being a hemispheie of a 
huliiis of iippioximatcly one-third metei. To what extent this aiea 
is lacking in three dimensional space chaiactciistics foi the voting 
baby is not agiecd upon, Rasmussen’s analysis (26) .suggests that 
the child apprehends evervtlilng ns being in one plane He states 
that “pcispcctivc does not exist foi the infant, hut must be acquiied 
bv cxpeuetice As peispective icsts on diftciences iii disUnce, this 
means that the child must gradually leuin that objects, and pads of 
objects, he at diffeient distances, and that this is the reason udiy 
they look as they do” (26, p. +7-+8) 

Moie complex leactions involving vision iiifike then appeaiance still 
Litci These include such bcliavioi item's as watching the hands, 
staling at strangeis, beginning to lecognize facial expressions of 
other people, and reaching foi obiects visually peiceived. Veiy 
impoitant among the visual responses necessaiy for size constancy 
in peiccption is, of couisc, a disciimmatory icsponsc to distant 
objects, Investigation of this pioblem is still inadequate, and we 
must icly largely upon biogTaphical lepoits A few of these are 
mentioned Major (21), for example, found that his son icachcd 
for a distant object at 134 days and again at 141 davs. On the 
146th day there was no icach foi an object at a distance of two feet, 
but tlieie was a leach if tlie object weie almost within reach h'looie's 


“For detnils see, for example, ihe review of Pratt (25) and Miinii (23) 
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'!on loached for nilliin i.inpe at 57 il.iv^ Init not foi objects 

outside leachinp i.inpc (22) Sullv (32) lepoits a dtild not uMch- 
inp foi objects outside the icachintj r.uipc at si\ month'' Stem (^1) 
also lepoits this, noting that the anus aie held out wide apart until 
the object is neailv within icach when the aims aic brought in upon 
the object Stoin state-, th.it “even in tlie litst si\ months, the 
distinction between 'ncai' (within icach) and ‘fai’ (he\ond leach) 
comes into hemp as the cailicst optic.il .ipptclicnsion of depth” 

(31. P 119) 

In Shi. ley's stiuh (29) of 25 inf.ints dniin” tin* hist two veais 
of life, she tccoids the peiccntapes of babies funn the .ipcs of 13 to 
23 weeks who leachcd foi a tiell within lanpe and our ot lanpe. 
Between the apes of 13 to 19 weeks, the peitentape of leadnnp out 
of lanpc wns below 10 pei cent. Fiom 10 weeks on thcie was an 
inciense in leachnip out of lanpc whidi wms at ils hiplitst at 22 
weeks, occitrnnp in appio\im.\tclv 70 jici cent of the casts At 
23 weeks, 100 pet cent of the diildicii leadicd foi the hell wntlnn 
lanpc Sliirlev states that "the habies unilci 6 months leachtd foi 
a tnv that was out of taupe even thouph they seemed to lecopni/c 
tliat It was beyond then piasp” (29, p 163) 

III Piaget's observatioiis (24) of his childleii he notes pioss errois 
in leachinp foi objects thump the foiii and live months’ pciiods 
This, he suppests, is jiaitially the icsult of a lack of st.ibili/.ition 
of f?ic ptffhJJitiy rcsiwose «7nd i7nioi.tiJ«7r o,t/rteif:eu<.c fZotrci’t’*, he 
likewise points out that the pcicepcion of depth is dependent upon 
the acquisition of a mimbei of peiceptual expetienccs which aie 
organised into a mine pcneial pciception of depth 

Buhlci and Het/ei (5) in then iiuentoiv of infant heluivioi 
also speak of infants rcacliinp with simultaneous unsteady move¬ 
ment of both aims at foui iiiontlis toi objcctN in llic immediate 
vicmitv At the beginninp of the second half vcai, the child leaclies 
for all seen objects with aims and feet, Tins is pioliablv to be 
comp.iicd with the type of reachinp out wduch Slurlei measured 
and Stein mentions tathci than a icachinp in whidi theic is a 
dosuic of aims and h.iiuls m the median fiont.il position of the 
body which would allow a contact between hands and object 

In suminaiy of these lepoits it would seem then that pross enors 
in icachmp occiii before six months The child aftci six months 
inav make appronchinp movements, but most of the woikcrs seem 
agreed that this reaLhing lesponsc occurs with lecopnition of the 
distances involved 
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The piMiod of two, thicc, foui, five, and six months witnesses a 
lapid development in pciceptual leactions, and it would seem th.it 
there would he luoie possihihtv of detcctinf^ tlic [iiescnce oi absence 
of size peiception dependent upon visual nn^lc diiniiK this peiiod 
if anv such dependence could he found While this fact lias piob- 
ahlv been lecofrnizcd by those intciested in the development of vusual 
size const,incy, a diicct attack on the ptohlctn has not been made 
The failmc to do this has depended upon the lack of vciy clciulv 
defined icsponses winch would indicate theicby some disciiiiimation 
of the visual stimuli on the pait of the infant Seveial studies of 
‘'object” pciception in infancy liave suggested a method, winch, while 
not giving complete uneqinvoc.il lesults, still picsenis a step townuls 
the solution of the pioblom The woik of Rubinow and Frankl 
(27), foi example, has shown it possible to obtain some infoim.ition 
conccinuig the genetic development of the pciception of objects 
These invcstigatoiii have used a gcneial suivey of the behavioial 
rc&pon8e>> of the infant when iJicscnted with a bottle (or with an 
object wliicli may have had one oi inoic cliaiacteiistics of a bottle, 
eg, a pointed cone) The use of the bottle, as they point out, is 
a paiticulailv suitable object since it is piobably one of the fiist ob¬ 
jects iccognizcd bv the infant, but its use in a study of size constaiicv 
mcoipoiatc-i an additional comphcnting factoi, namcWi vniiations de¬ 
pending upon the degiec of hungci of the child A situation which 
would call toith less complicated lespoii'ics would obviously be inoie 
desirable foi a studv of size constancy 
The leachmg icsponse has been suggested by icveial woikeis in 
the field of infant behavioi as ft response which might prove of value 
in analv'/ing the priccptual reactions of the inf.rnt, and has been 
used bv Staples (30), foi eximplc, in an analysis of coloi disciimin.i' 
turn m infant'' This paiticular lespome in its general setting of 
head and eye movement and othci bodily lesponse which might 
involve bunging the infant towards oi away fiom the object was 
tlic one selected foi the behavioial indic.itoi in the piesent Sitiidy 
Tlic use of the li.ind and aim in obtaining and manipulating an 
object shows a faiily const.int giowih development which has 
been jitudied by a lUiiiibci of obscivei-, The leadei is lefeiicd to 
tlie following hummatics wlucK, among otheis, give a gcncial pictuu* 
of tliese lesponscs (5, 14, 15, 8, 29) In Section 1.2 of the lesulls 
given below, a compaiison of the leaching icsponses of the subjects 
of the piesent investigation may be found 
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D Condi i ions oe riir Piu si ni' Invi sikim ion 

1 

The piescnt study was (..uiicd out dmin^^ the yiiitei aiul ''piuu: 
o^ 1936-1937 at the KuuIcuicIk in.ilimestcllc in Vienna, Ausin.i, 
where one pait of the PbV(-li()loj;ical Institute of the t^nncisitv of 
Vicuna was located In all 71 clnUlien (uun the a^t', oi 19 wceU 
to 50 weeks svete examined Since the chddun at the Kiiuhi- 
ucheinahmc'.tellc leiiiaincd thcie foi a Inief peiUHl of tinu, it ssas 
possdilc to make a munbei ol oh'.eiViitions upon the same child 
Howcvci, since the leiijith of leMdciKe was not delinite, ihi inimhei 
of lepe.itcd obsciv.ilions of caeli child vaiicd con^idciahh LikenM' 
occasional pciiods of illiic'v'i, <b well a^ failuic of the csanunei to 
meet the loutinc schedule of the child, pievented a niimhei of oh- 
seiv.itioiis fiom bciuK lepeated d.iih duiiny the puseiict’ of the child 
in the institution 'The luimhci of clnldien, then aijos at thi hc- 
giniiinf; of the obseivations, the numhei of weeks m winch tests 
weie Riven, the total iiiiinhci of ohseivntioiib and, wheic the data 
aic iiv.nliiblc, bnthwciRhls and weights at the bcginiiiiiR of the 
o\pcrimciUal obseicntioiis aic Riven in '’I'.ihle 1 The clnldicn used 
in the piesent invcstiRatinn pic-ciited no seiious disease symptoms. 
Then w’cights may be compaicd witli the aveiaRO w’ciRlits given bv 
Bulilei (4) fiom data of Piinuct whcic 3,000 giains is listed as 
average biithwciglit and tlio developmental inciemi'nt is 1,000 
giams .iddcd foi eacli succeeding tw’o months 

2, ObseiVdfion SitN^tioii 

The ohseivations w’cic c.tiiU'd out in the looin in Mhkli tlie in¬ 
fants lived Such a loom contained fiom foiii to si\ ciihs aiianged 
on two Sides of gl.iss -walls A thud wall with gl iss pntitions 
opened onto a long dayliiiht illuminated coiiidoi, .lOil tiu fmiith 
wall contained w'uulows to the outside I'ACcpt toi the childien 
of nine to ten moiulib who could move about in tlicii beds, theie 
was little in the child's visual held to distinct tIu child The 
infants weie seldom assisted to a sitting position so that the infants 
had had little oppoitunitv foi watching except as tlun lav in the 
supine position 

The ohseivations wcic made at a time of the inoining when 
iclativclv few intciiiiptions hv the attemlaiUs occmicd In gcnei.d, 
the conditions of the ohseivations, while ohvionsh not ideal oxperi- 
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TABLE 1 

TllC NUMRLR OF ClIILDllFN, Aot AT TUtF OF OBSERVATIONS, TqTAL NuMBIK 
01 OiisrRvmoNs, Jimiit Wught, and Wnoiii at Timf or First 
O nSCRVAllON FOR ClIHnRFN 01 (jROUr I AND GROUP IT' 
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*For (lilfurtiice httween Group I and Group IJ, see llit discussion iindei 
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mental conditions, wcie cxcdlciu foi the tvpe of stiulv dciiicd, 
since the conditions picsentcd it ichuively l.iip:c mimher ot iiatui.it 
distance cues foi the child but tvcie on the othci hand suflicientlj' 
umfoim foi all the children to make comiiciiison possible 

3 Pforc/line 

The situ.ition in wliicli the oliieivations wcie ni.idc consisted in 
the scjiar.itc piesentation hefoic the b.ibv nf two lattlcs at diftcrcnt 
distances fiom the eve Fijziiic 1 shows the two rattles. 'I’lie infants 
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wcic Iviiifi 111 tilt doisal position in then cubs A small lattle 
of 19 ccntimctcis leimth was pieseiited to the hahv at a distance 
of 2S centimeters fiom the eye so that a line fiom the centei of 
the lattle to the eve would make an arif^le of .ippioMtnatelv 40 
degrees AVith the edge of tlie hcil (Situation </). I'lie same laftlc 
was held at a distance of 75 ccntinictcis fiom the eve in Situation Ji 
In Situation a lattlc tliiee tiiiics as latge as tlie small i.ittle but 
of the same form and coloiing was shmvn at the f.nthei distance 
Thus the gioss extension and qualitv of the retinal stiimilus set up 
hv the objects was the same m Situations A and C The time of 
presentation w.is 30 seconds Protocollcd records of the infant’s be- 
havioi were made foi each stinuilus situation, 
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With the cliilflien iii Gioiip I, K stnocl at the edge ot the ciib to 
the icai of the child and in sight of the child only if the infant 
turned Its hc.id. Stimulus piescntations foi one d.iv’*' obseivatum 
consisted in foui [Meseiitations of eaeh of the tliice situations men¬ 
tioned If, in Silu.itioii J, the child's hand came in contact with 
the lattle, no icmoval of the lattle was uiado 
With the cliilclicn in Gioiip II, a white sciecii attached to the 
edge of the cub pievented the infant tmm seeing the cxpcrimcntci, 
Bcfoic each gioup of piescntations of tlie lattlcs in the thice posi¬ 
tions, the cxaminci stood beside the infant and picscntcd the small 
lattle to the baby allowing the baby to touch and inaiiipiilatc the 
tattle foi a pciiod of one minute if it could do so (play situation) 
Stimulus picscntations for one day’s ohscivations in Gioup II coii- 
Msted m SIX picscnutLons of c«ch situation. The oidci of piescnta- 
Cion of the thiec positions of the tattles was lotated 

R Rissults 

1. Rcsf)hhses i)} the T)nee SituflfttJUs 

The lesults of the investigation mav be picseiitccl fiist in tciiiis of 
tlic similarilv of the infants’ icsponses to the thice situations Insofai 
as the reactions to Situation J (small tattle neai), Situation B 
{small lattlc fai)j and Situation C (laige lattlc fai) nic similii, 
It might be assumed that theic is no disciiminanon among the vaii- 
ous situations either because the expcnmeiital situation docs not 
jcquirc it Ol because the child can make no such disci imiiiation, 
Insofai as the lesponses to Situation B and Situation C aie umilai, 
but not similai to those of Situation /I, it might he assumed that the 
factoi of distcUKc is moic dominant and that ietin.il swe is of less 
significance Finally, equal icactions to Situations /I and B, hut 
lack of equivalence foi Situation C would lepicsent a step towaids 
the positive aspect of size constancy, that is, identity of leaction to 
physically equal bodies at wliaievci distance they m.iy be located 
111 the near enviionmcnt of the cliild The negative aspect, that 
IS, whether tlicic is a iiomequalitv of lespon^cs to Situations A and C 
is the cuicial point in the piescnt investigation since it ptob.ibly 
indicates a step toivards the equivalence of Situations J and B 
The piotocols for each stiimilus picscntation wcic icviewccl, and 
the number of similar ic&ponscs foi each situation was obtained for 
each subject iii each «ige gioup of two-wcek iiiteivals Tlie quah- 
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tntive aspects of the icsponse vaticd widely foi the v.iiioim age groups 
in the total study .is, of cniitse, would be cvpected, but foi any given 
dav’^ obseivations, the ciiteiion for a lesponse was similaiitv to those 
lesponses in the plav situation in obseivations of Sciics II oi in the 
iicai situation of Seiics I which could be coiiisidcicd as an adjuitment 
to the lattlc 

Table 2 piesents the numbci of subjects foi each age gioup, the 
numbci of liials foi e.ich situation, and the niimbei and peicentagc 
of icsponses for tlic obseivations of Senes 1 and Senes II It will 
be noted that icsponse to Situation J foi the youngest subjects be¬ 
tween 10 and 14 weeks appioximatcs 50 pei cent, while fiom the 
ages of 20 weeks and following, that is, appioximatelv five months 
and ovci, there is a icspomc to Situation /i m ovei 90 pci cent of the 
cases In Situations B and C the numbei oi lesponses is always less 
than the numbei in Situation J As the numbei of lesponses foi 
Situation A iiici eases, so aho do those fui Situations B and C foi 
the peiiods until 16 weeks for Situation B and until 18 weeks for 
Situation Gj that is, just befoie and after foui months of age 

The intciielationship bctvyccn the relative numbei of icsponses 
can be seen by compaiing lesults foi Situations B and C to those foi 
Situation J at the vaiious age levels Representative scoics of this 
kind have been computed by expicssing the numbci of responses to 
Situations B and C sepaiatclv in terms of percentage of lesponses 
to Situation A at a given age level. Thus the curve tor Situation A 
is tiansfoimed into a Iroiizoiital line at 100, furnishing the reference 
line foi Cuives B and C Should B, but not C, approach tire level 
of A (100), this would give an indication of high degicc of pei- 
ceptual size constancy Should Cj but not Bj come close to 100, 
tins would mean that retinal vision was rnoie dominant, that is, a 
lack of size constancy Should B and G be clo^'e togerhci but not 
approach 100, this would indicate a high degree of specificity of 
response to ceitaiii distances 

'Fable 2r/ and Figuie 2 show this intei pictation As can be seen, 
the percentage of lesponses given in Situations B and C decreases 
when compared with the coiiesponding numbci ot responses given 
in Situation J This indicates an incieasing diffcicntiation of B and 
C from A There arc no stnkrng difterences between the numbci 
of icsponses given to Situ.itions B and C, and what diftcrencc tlieic 
is, consistent in ticnd but not statistically significant, seems to de- 
ciease as age increases This together with the gencial fall m both 
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(,uivc‘> indicate^ an iiupnivrnitMit in iC'iiKiii'ii’ to (listaiKC, a iC'^poiiM' 
indepcmleiu of <;i/e ot tlic Itodiiis oi tiu ietin.il stimulus value of 
the bodies located nt tiic (IisC.iikos involved In othci words, it 
mdicfitcs impiovement m depth ]ieu-eptu5n 

How'cv'ci, It must also be noted tliiit, .iltlinii^li there is no marked 
dilteiciice between .uul (I, the saiics aie, on iho whole, slinluly 
lii^dici foi C tlian foi foi the peiiods up to about five month' 

'’I'liis iiiav incliLate a slight dt-j'iee ot picv.ileoLe of letinal vision, 
siiKC C IS ticatcd mure like J than B iVloic (.onvincing cvidciiLC 
than tlic massed (pi.intitattve data is tlie wav in v'diieh the child 
sometimes ai>pio<iclud the laige objevt at a distance With both 
amis mov injr, but ■with the ou's follow'int; one lumd, the child seemed 
to .idjtist the hand .is it to make a t.ictii.il contact witli the edjic of 
the distant lattlc Usu.illy the li.iiul would tlien come m cont.ict 
with the utlici hand foi a tactual clasp ' C)nce the child h.ul leachcd 
the st.i^e wlicic the hands weic joined in the tactual cl.isp, it w.is 
seldom th.it the adjustment to the tilue of the dist.iiU latlle would 
he made unless tlie e\perinienlei Inst seii.irated the infant's hands 
fiom each othei 

'For .111 interpiet.ntioii of lliis st|i.iralion of (In. ‘'vl^ll.^l \vorl<l” .nncl 
‘'kiitesthLtic woild” ot (lie rhiUI see I'lanet (24, [ip 117 If) 
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Age in vieeka 
FIGURE 2 


Responses to Situation U and Situation C in Tirms or PBRcrNTAOF of 
Response to Situation /} 

2. OUicj TclJuiujucs foi Sludvinf/ Constauty Development 
It IS deal fiom what h.is been can] that additional direct evi¬ 
dence foi the establishment of ‘.ue constancy would be liighiv desii- 
able Is thcie, oi can theie be established, an identical icaction 
to ,i given body at diltcrent distances, wheieas a body of the same 
piojcctive size as a ncaiei small body would not elicit the icaction 
in question^ In the foimei c\peiimcnt, it might be expected that 
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if the icaction to distance is coupled with a dc/imtc perceptual size 
constancy, the baby Mould jeacc to tile small j.ittlc at a diatancc 
witl\ a biul of u'spousc which could also be found in the case of 
Situation A Such icsponscs weie sometimes found with the oldci 
cliildicn, but the conditions of the obscivations weic so atiantied 
that they did not favoi the maintenance of siicli lesponscs since the 
child did not icceivc the lattic il it did icach fni it 

Additional e\pc\imeiitb mtioducing ‘'reward” svi're canu'd out 
to sec wlietlici the clulilrcn over six months of •I'fo could attain any 
device of positive constancy acliicu’ciiicnt, that is, ticai Situations 
/I and B equivalently as opposed to Situation C In this sciics of 
tiials, the clnld was tiiven tlie sin.ill lattlc* if it moved the hand or 
aim touauk the lattlc at the ne.n oi fai position. Il was never 
given tile laigei rattle. Tiaiiuiig periods in tins situation wcie given 
the child m gioiips of 10 trials dady Onlv fmu cliddien of tli(» ages 
between six and nine nimitlis wcie studied for .my peiiod of time. 
The niflcfinite Icngtli of stay of anv one child in the* institution made 
a study involving IcmmnK ovei a pciiod nf time a less piolitahlc 
one finm the cxpciinieiitei’s point of view Hence an attempt was 



Toot porleda Toob poi toiln 


A Child 1)7 M, oc® 6 montliQ 
11 Child 33 Uj OGO 0^- inonbho 

Reoponso to oimll lafctlo 
----- Hsoponeo lo lorco inttlo 

FIGURi: 3 

Individual Iiarnino Curvis ior mo Inunts in RrvcniNo ron \ I arge 
AND A SMAii Rmrr ai a Disi \nci 
The child was tfiveii the small lattle Init not the laiRc rattle 
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m.idc only to sho-w that the child ii> able to icain to make s-uch 
a icsponse latliei than to make a compaiativc stiuh' Child SiM, 
aged SIX months, iicvei completely learned the piohlcm befoic the 
end of Ills ?tay at the institution, but the cuive in Figuie 3 shows 
piogvcss towaids the "collect" responses. Child 32^, aged eight 
and one-half months, learned to make the "eoucct” icsponscs and 
to make uo movement when piei,ented ivitli the laigc rattle This 
lattei child's lecoid is paiticulailv intciesting because it indicates an 
initial lack of movement towards clthei of the distant lattles, a 
type of hehavioi typical of the oldci cluld Aftei seveial tiials 
the child began to appioach both tattles^ but aftei six davs of tuals 
he no longei moved his hand towaids the laige lattle 

One otlier attempt to measuic any vaii.ition in tha responses made 
to the lattles in the three situations used the method of obseivation 
and quantification of Paians (II) The numbci of seconds which 
the child spent actively approaching oi not looking at the objects was 
iccoidcd foi a peiioci of thiee minutes Too few icc-ords. i^cie made 
foi any conclusive results, but the geneial tiend of the icsults lies 
ill the same diicction as tliat of the othci measuies of lesponses 
Between the ages of two months and thiee months theic is an m- 
crease in the time spent in active appioach ovei that spent in passive 
legaid or no legard At foui months of age the child approaches 
the lattlc in Situation C moie actively than it appioaches the lattic 
m Situation B The diffeience between tlic time spent actively 
appioachiiig Rattle C ovei that for Rattle B is not laige but docs 
follow the pattern indicated by the previous observations Aflci 
five months tlic child spends less time in actively appioaching the 
lattles 111 all three situations than it had previously This down¬ 
ward ticnd IS piob.ibly to be explained on the basis that the cluld 
Was not given the rattle to giasp and spent relatively less time 
attempting to gam the ‘‘unobtainable ” 

3 Analysis of the Behaviot of the Infants m the Thiee Situations 

A more complete picture of the bchavioi of the young infant 
towards the objects in the thiee positions can be obtained by an 
.innlysis of the infant’s responses The typical behavior for the 
Vaiious age gioups and tire percentage of trials of the total trials 
given lor whith the behavior item in question was observed can be 
found in Table 3 Only the protocols of Senes II weic included in 
this, analysis 

(j llcffaid of the object. Neaili all of the situations for all ot 
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THE Perce-st^ge of Responses -^-oii V\riol’s Behuior Items Recorded Du>ti\G the Presi vt^tion of the Rattles w the Thref 

SiTUATTONs (Series II only) 
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the age gioups gave a high dcgiee o^ iiTuticch.itc legattl of the object. 
These pcicentagcs aic much highei than those cited by Gescll and 
Thompson foi’ the dangling iing situation (14) and are piobably 
accountable on the basis of the size of tlie objects, tlic movement 
and position of the objects, and the fact that was not obscivable 
by the child In Seucs I whcie £ ^V■as sometimes obseiyed hv the 
child, immediate legaid might be upon E lalliei than upon the object 
Only a small peicentage of cases evei completely disregarded the 
rattles in any position Momenta! y regaid was low foi the early 
ages, and most of the 30 seconds was spent legaiding the object 
After the l8-19-weclc period, adequate rneasutement of this cate- 
goiy was not made Many of the oldei childicn exhibited vaiiablc 
icgard of the lattles winch weie beginning to be lecognized as 
unobtainable 

Observation of shifting of regaid was nevei as detailed as that 
of the aim activity, and unless the infant’s legaid remained rather 
consistently away fiom the lattlc, biief vaiiations m this behavior 
such as cinematogiaphic iccoicls alone could best lecoid, were not 
always obseivcd Duiing the 10*ll-wcck pciiodj thete was lathci 
fixed staling with very little shifting of icgaid, Diiiiiig the 12-13- 
week pciiod, this staling was still piesent, but thcie was an increase 
in the regaid of the inttlcs, the siiiioundings, and, m pniticiilar, of 
the hands in then movements The peicentages for this lattei 
activity wcie unifoimly low foi nil tliiee situations foi all age 
groups, but the lesponse was one which when it did occur seemed 
very important in the geiieial visual motor adjustments for dis¬ 
tance. It is quite probable that the low peiccntage of times in 
which the shifting of icgaul to the hand was lecoided is due to the 
fact that shift of regard to the hands was lecordcd only in those 
cases wheie the hands weie outside of the visual lange and the child 
turned to look oi when the hands moved out of the lange of vision 
and the child tinned to follow tlieii inovemeiit Howcvei, in the 
middle age gioups the hands weie piobably observed bv the child 
With no apparent shift of regard Gesell and Thompson (14, p 
101) report a high peiccntage shift of regaid to the expeiimentci 
and the experimeijtef’s hands foi the 12-16-week pciiod and lela- 
tively low percentages of shift of regaid to own hand foi the 
12-16‘Weelc period, 

b, /i^/uonc/i wioucjuch/s. The number of approach movements 
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at the fust age level studied is c\ticmely liigli foi the iieai sitUcition.'' 
It is possible that a nunihci of spontaneous spmaclic movements 
which occur with vmuiI stimulation .ind aic part of tlic gcneial 
picLiiic of "excitement" have been classified as appioacli inoveiiients 
in tlie picscnt woik Ilowcvei, in nianv cases tllc^c inovenu'nts 
icsult in contact with the i.ittlc in the iicai position This difFiaiUv 
in clistinguisliing appioacli movements fiom meiclv incicnsitig activily 
of the aims is a cliflicultv noted by Gcscll and I'liompson for the 
age periods below 16 weeks (14, p. lOI- and p. 113) Duiing the 
eailv age peiiods llinc vveie occasionallv nhseivid latlici sudden 
'‘dying" movements of the aim and hand up into llie an In such 
a movement the hand might chance to come m contact with the 
lattlc m the ncai position I^atu thcic occwiied lepcated waving 
movenienta of the aims in the an w’ltli a licginning ndjiistiuenc tn 
tile position of the obiect, hut iliis adjustment often icsnlted in move¬ 
ment of tile hands out of the visinil field These movements might 
be cxticmclv jciky movements With the use of the eyes in follow^- 
mg the movement of the hand, a iclativvlj cIoslm adjustment to the 
obiect was obtained This wms followed hv tlic definite movenient 
of the tw’o arms to a ccntei closuic on the object if the object wcic 
in the nc.u position, hut it also occuiied w’lth a somewliat lessei 
fiequciicy foi the distant objects. After a pciiod vvlieic tlicic ivas 
initial (loimnancc of one arm m tlic reach or an alternate niuvcnwnt 
of the tw'o aims, the object was icaclied foi with a definite mu- 
latcial icacli (beyond 26 weeks) Wlide this sequence liolds .it the 
cailiei steps foi all tlnec positions, occuriing with a gicatei fic- 
quenev foi the ne.u iio-jition, the sequence vanes foi the dist.mt 
object afui a f.iiily adequate reaching response foi the ne.ii ohicrt 
li.is been att.uncd In general, the dist.int object is not ticatod .is 
touchable, that is, tlic hand is not bionght mound to tlic frontal 
jiosition to adjust foi a tactual contact with the lattle. '’I'lie u-spoiwe 
might he a w’aving movement at the suit wluicin theic nutv still lie 
some lUtcmpt to icach ibc distant l.iigci i.Utle witii the h.inds 
coiiectlv adjusted to make contaLt witli the outei edge of tiie 
lattle Theie would he no evidence, howcvci, th.it there is an ovei- 
lap of the visual images of the sin.d! lattle and hands if the hnnils 
aic kept wav’ing f.ii apart at tlic side Othci iespouses to the distant 
rattles wcie t.uit extension of both .uins low at the side, .m attempt 

^Approach niovcnicnis, as classiiii.d lurt, is a more icslncicd cnttRory 
than the siriii}/ii rispousis dLSCiihoil in 'fiction h 1 
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to jench the object with the foot Qi feet, Oi attempt to change 
position bv coming to the sitting position Quite often the child 
inciely inspects the situation, not moving the aims until the object 
IS biought ncai enough to giasp If the object \s biought tow.tids 
the baby, tlic .urns seldom adjust to a ccntial position to take the 
rattle until the lattic is witliin 10 to 20 centimeteis fiom the 
hngeis Thus while the baby may hold out its turns foi distant 
objects, tins response cannot be consideied as n leacli identical to 
tliat of tlic caiefully adjusted piepaiation foi actual contact with 
the rattle 

c. Position of hands and fingeis, The position of the hiigcrs 
seems to liave liacl i datively the same ficquencv of occuiiencc in 
most of the three sttuations The incicabe in the hand manipulations, 
paiticiiLiilv in "tactual clasp," the light contact moveincnts of the 
liands against the clothes oi coveis, and the movement of the liands 
togcthci wcie thiee types of hand and finger movements which 
seemed to pievent the inoic lapid development of tiiic reaching 
and giaspiiig, These linnd manipulations occuued at then peak at 
four months and just latei and lasted foi a peiiod of one to two 
weeks Foi individual cases, it was also just befoie this peiiod 
and oftentimes shoitly aheiwaids that the greatest frequency of 
watching the hands occuned In a number of cases it was obscivcd 
that if the hands wcie clasped together, thcie miglit be merely visual 
fixation of the object, but if the expciimenter unclasped the hands, 
approach movements would be made 
d Giasping The picsent observations wcie only incidentally 
concerned with the pioblem of giaspmg and the only iccoids taken 
wcic whethei in the piactice situation the hand giasped the rattle 
aftci a contact made eithei by the experimenter oi more oi less 
accidentally by the Infant, oi whethei there was a prep.ued giasp 
on the part of the infant The gcneial tiend of the grasping le- 
sponse agrees fanly well with tlie results obtained by other investi¬ 
gators, although in compaung the present figuies wntli those which 
Gesell and Thompson gii’C foi tlie dangling ring situation and the 
rattle situation, the peiccntage of lesponses is not as high at tlic 
vanous levels as m the dangling iing situation, not as low as m the 
i.ittlc situation (14, p 101, and 110), 
e Head movements The picscnce of head movements is intci- 
esting as part of the total behavioial pattern of appioacii In the 
early ages, the movements seemed to be moie of an aid in fixating 
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the object, bointt m.iiiih l.itet.il hciid niovcincnt'? In the Intei .ipc 
Lnoiip-;, the he, 1(1 nn-? i.ii-^cd .ts if to appio.ich the object 

f J'oi^hzn/ton (tud sniilifif/ Veiv little voc.ili/.itioii oi snnlinfj 
heh.ivtoi w.i*; iccoidcd foi the thiec ‘=iitiintions, iiltlioiit-di both of 
thc^e ic‘'p()n'=ics -weic lootced foi in tlic obsen-atioii'! '^Plie hick of 
voc.ili/.ition .It this age i>citod has been .iccouiitcd for by Shiilcv (20) 
ns .ipp.ucnilv occtirrinj; wlicn llic child is activch concerned willi 
dominant motoi adiiistincnt 


F, DiscussroN 

d'he ii'snlt^ of tl\e pie><ei'it cxpcnment slimy tii.it inf.ints of si\ 
months and ovci succeed in .i f.u'ih .nlecniatc w\\\ in distinj'uishinjt 
'•timuli ouKinated by bodies of diltvicnt sj/g, bvit espial n\ the actonl 
{.noss u’tinal extension, Theic \v(ie, of cmiisi, .1 luimbci of diftci- 
enccs m the sttmuhts icprcscnt.tts'in Foi c^'.implc, thetc were, no 
doubt, diffcienu'S in letinal (iispaiitt. conveij;cncc nf the c^es, nc- 
coininod.UKiii of llie lens, speed nf movement of the huuc and small 
i.ittles, besides diflcicnces in otliei aspects nf the tot.il situation 
No Inulv si/c constancy wli.itsoeiei could be cst.iblished in peicep- 
Hon witliouc the cooperation of some stimulus cues indic.uinc the 
distance pattern involved The piescnt investigation as .1 fiush at¬ 
tempt to throw light upon the piohlcm of the possibility of a "tliing- 
constanev’' m eailv infnnc\ u.is limited, thciefoic, to one particular 
prohleiii situation in which a fairlv wcll-ciicumscrihed, sufficicntlj 
Itch number of natuial distance cues w'cic piescnt It is not known 
fiom the pioscnt oliseivations, bowevci, horc the child's perfoiniaiicc 
IS mcdi.itcd 01 which of the .ivailnblc cues aie actunllv used in 
establishing tlie difteicnti.d losponse Tins is .a (lucstion xvhich 
should be the tojuc nf fuitliei moie detailed invcstipitioiis in winch 
,ill tlie iiossildo cuts should he .idcijii.itelv contiolled and syste- 
matic.dlv vniicd 

Since the picsent obscivations -woic limited to a Rioss .isccitair- 
nieiit of the const.incy aclncvcment m ,i tdtani paiticul.ir situ.ition, 
thi icsnlls should not be interpreted as possessing a Inph dcgicc of 
gcncialiti It can, lunvexer, he concluded that the possihilit} of an 
cst.ibliHhmtnt of an appioacb towauls pciceptual “tlnnE-constnncv” 
IS piescnt in clnklicn of one-ii.ilf veai of ape It is mtcicstinp to 
note in this connection '•h.it the icsults of the woik of Rulnnow and 
Fi.mkl (27) in icpaui to the peiception of ,in ohiect, in p.irticul.u, 
the ics-opnition ot tiu' hottlc in its specific bndilv characteristics 
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give evidence that this response first appears at approximatelv the 
same time as tins trend towauls size-constancy. The basic char¬ 
acter of the constancy mcch.inibins m building up oiii woild of 
steady, stable things would appeal the cleaiei thiougli this coin¬ 
cidence in eaily developmental stages 

It must not be foigottcn that the situation used in the piescnt 
investigation did not mcasuic perceptual size constancy in its stiict 
and positive sense. In the reactions of infants of lowei ages wheie 
the highest dcgiee of smiilaiity of icsponse was obtained, thcic was 
a tendency to leact siijnlailv to the i.ittles of similai ictmal sizes. 
The pcifoimance measiued in the present investigation is not 
the pcifoimance complete size constancy would necessitate, namely, 
icactmg similailv to objects of constant physical sizci. at varying 
distances Even in the situation ui which the child reacts positively 
to the biiiall rattle at a distance, the possibility of a complete sikc 
constancy was not (lomoiistiatcd Only some technique which would 
show that thcic is chscnmmation of the object identical in physical 
size from one blighvlv smallci oi larger than the standard would 
answer this question The age periods beyond five and siv montlis 
would seem fiom the results of the picscnt experiment to be most 
crucial foi demonstrating this. It may well be that the tests foi 
size constancy of the later first and early second yeai will show 
development of a greater rate than that for the period testea by 
Ileyil, 

In the piescnt study a causal-genetic analysis has been neglected. 
The obseivations were made With no attempt to control “training” 
and “iioii-traming” peiiods In view of the icsiiUs obtained by 
Dennis (10) when infants raised under as little stimiilation as 
possible, made visual icacliing responses at approMiisitcly 38 weeks 
of tigc whereas the age range of sucir responses is usually from 12 
to 24 weeks, empiilcal curves worked out foi the leaching response 
in such a situation as the present investigation lias set up would 
be inteiestiiig in adding fuithci light upon the development of con¬ 
stancy If such curves wcic obtained, wc would have much more 
adequate mfoimation upon which to base an analysis of the relative 
influence of matination and learning as Carmichael (7) suggests. 

G. SUMMAItY 

1. A study was made of the genetic development of visual size 
constancy \n early mfanev. The problem was to determine the 
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<lcvclo|M«ciu of chscinninntorv iC'pon^cs to pli^sic.il binlie-' of liirU'j- 
ciit 'Ji/c which M'Cio nt vaiymir (lji,t.inccs finm the pve hut winch 
wcie equal in tlicir gioss ictiiinl extension 

2 Sevcntv-tluee infants hctwccn the aties of 10 and SO wcelcs 
weie cxninined in a total nf 521 daily obseuatioiis 'Hu infants 
weie picscntccl an object (inttlc) at a distance of 25 centimetciS) 
fiom the G\e (Situation J), tlic same object as in Situation J at a 
distance thtec tinus as great (Situation Ji), and an objiat of the same 
form and color pattern but throe times as laiyc at tlic saim distance 
as in Situation 7) (Situation C) Piotocolled ifcoids of the inf.ints’ 
lesponses wcic made 

i Fo\ the small rattle m the near ■situation, tlieie was aKv.iVs a 
gientci pcicentage of iciponsrs than foi tiie lattles in the two distant 
positions Until tlie peiioils of 17)-1S ueeks, the fieqiicncv of ic- 
spoiiscs to the two distant positions iiiciea^ed as wtdl as the fie- 
quenev of icspnnsos to the ncai position The laicrei iiittle was 
responded to with a shglitlv tjicMtci fiequtncv of occiiriencc tli.in the 
small tattle at .i distance until 22 tucks of age (.ippioximatclv live 
months) Aiound font to five months tlieie is evidence of some 
confusion between the rattles which aie equal \\\ [iiosi letuial exten¬ 
sion, but the rcspoiibcs to the huge lattlc-fai situation me ncvci 
completely cipial to tlic small lattlc-ncni situation as •would lie the 
case if pioiectivc si/e wcic the dominant factor 

4 Ily six months of age tlicue is evidence that tiic sitiiriLions aic 
faiily well difteicjitiated, and the equality of the Rio-^s iiiojective 
si/cs of the seveial situations docs not lead to identical response 
to tlicm 
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THE RELATIONSI-IIP UETWEEN CHILDREN’S TESTED 

intelliCtEnce and their hobby 
PARTICIPATIONS^ 

Drfiai tvicui of Ps\'choloiiy, GcoKfi Vmhoiiy College fni Teachers 


Paui L Boynion 


T. lie piesent aiialvsN is m.ulo fioiii d.it.i taken fintn the Coonlrtu/Ufl 
Studies in Education, a stiul)^ made itndei the I'ciiciial ';u[U‘ivision 
of ai\ advi'imy committee compo‘=.ud of Di If A Hieene of tlvc 
Univcisity of Iowa, Di Lc Roy A Kintt of tlie Uni\eisiiv of 
Pcnmylvanirt, Di. j. C McEllmimoii of BaAhn Univeisitv, Di 
I. R ObcJicIiaiii of the Biiminnham Citv Sclinnls, Dt Henry J 
Otto of the W K KcIIoke Foundation, Di David Se^al of the 
United St.ttcs Oflicc of Edm.ation, Di ]\I J Van WaKenen of the 
Univcisity of Alinnesotn, and the wiitci, who seived as cliaiinian 

In the instance of the piescnt consideiatinn sivtli ^ladc cliihlif.u 
alone are irnolvcdi Of a total of 4,779 cases, 2,342 aic bovs and 
2,437 me fjnls They wcie diatt’ii fioni 258 sthools located m 31 
states, a lathci laii^c piopoition of whicli aie m the nortli-crntial 
.111(1 noith-tvcstein sections of the United States, although nil legioiis 
arc icpiescntcd. 

Scveial difteicnt types of iccords wcie obtained on each child 
Among these wCie intelligence ri’iiutienl data as dcined fioin tile 
Kuhlmann-Aiidcison Tests, and a statement of the liobby ot luibhieb 
in whitli each child engaged Tins latter iccoid was piep.iTcd hv the 
teacher aftci conference with the child A child cmild be listed as 
having seVcial specified liohbics, ni .is having onh one priiticnlar 
hobbi, m as not having a hobby. In oulei to systematize lepoits the 
following clieck list of hobbies was presented foi the ti.iLlicr’s use. 

//a/;/ires 

1, Reading—noveP, mvstcries, fanciful stones 

2. Reading*—lusioiy, scieme, biognphy, cic, 

3 Reading—funny papers, comics 

+ Active g.Tmes or spoils—foolb.lll, tciUlis, riding, hiking, etc 

5 Qvuct games—checkers, old maid, jacks, solitaire, etc 

■^Received m ihe Editorial Ollict. on J.iiiiiar^ 18, 1940 
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6 Pl,ivinf> nuisiLiil inslaimtnts—not laclio oi plionogiaph 

7 Ltsteiiiiig to ladio, oi plionoyi apli 

8 SewniK, knitting, fnncj woik, titc 

0 Housework—Cooking, sweeping, sti aigliteiiing, etc 

10 Going to shows 

11, Dinmntics—paiticipating 

12, Playing make-believe games—teachei, mama and papa, 
stoie, chuicli, etc 

13 Uoligioiis activity 

1+ Building things, oi shop woik 

15 Tiavelmg 

16 Hiiving cat, lulitig in auplane 

17 Stiitlving 

18 Woiking—farm, sioie, etc 

19 Ciiibs—sotial, dancing, etc 

20 Scouting, <ii othei sciimis foims of club activitv 

21 Collecting 

22 None, 

Data from the ouKinfiL record sheets weie tianbferred to Hol- 
leiith caids, and the followng analyses and distiibutions weie 
developed fiom tfollcuth soitings The uitelli?cncc quotient dis¬ 
tributions weic prepnied fot all childicii listed as haying n given 
hobby Naturally a child's IQ lecord may appeal in two oi moic 
distributions, exclusive of the non-Iiobbv distribution, because Juost 
chiUlien had fiom thice to six recoided hobbies 

In Table 1 will be found a summaiy of the test data aiiangcd 
by sexes aiitl hobbies. TJic juiinbci of cases in each hobby gioup 
also ate presented 

As one reviews tins table one of the most cleaily evident condi¬ 
tions is that of pionounced sex difteiences As a mattei of tact, 
the girls’ IQ median is highci than the boys' foi each of the 22 
hobby gioiips This consistency of giils’ siipciiority may be clue to 
an actual supeuoiitv of giils such as aie included m this study On 
the otlici hand, the female supeiionty may be a function of the test, 
and as such not significant with lespect to the tiue basic aptitudes 
of the two sexes In any event, it is woithy of note that at most 
points of compausun the obtained diffeiences between the sexes .ue 
not suflficiently laigc to be statistically significant This is especially 
tiue m the case of the non-hobby, sewing and fancy woik, icligious 
activity, houscwoilc, and diamatics gioups where the ciitical ratio 
(taken off of piobable eirors) in each instance is less than 2 50 
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In still othei tcims, it would appcni that the yiil with one ol 
these hobbies is likely to ho a little Inwci m tested intelli!?ciKC, a^ 
compaicd witii othci ruIs in hei {*;roup, than K the h<n tsuh suJt 
a hobby wlicn coinpnied with the othei hoys This tcndciKy appeals 
to be e'jpecially pionounccd in the ease of non-liohliv ^nli wdieic llio 
critical ratio of the diftci cnees js only ,56 This forms an intciist- 
iiit; coiiti.T^t Avith the ciitical latio of II 17 foi the diftciciuc be¬ 
tween the medians of the total t,no»ip of hoys and total Rioup of tfiils. 

fust as surely avS ;fitls se‘lei.tini? ceitiiiri hobbies teinl to he hnyei 
in their tiunip of jriiK than aic boys who select these sami hobbies, 
there aie otliei hobby gioiips in which jiuls of lelntively Int'liei 
tcbted mtdliccncc tend to participate iwoie than in tlie case \vith 
boys Thus, thcie is a m.itlieniatically' bij^iiilkant diltcicnce, in 
favor of Rills, between the IQ medians of boys and friih "bo lead 
novels, funny' papcis, take pait in actu'c ‘^poits, play musicnl instru¬ 
ments, listen to the radio, ro to the show, play make-believe Raines, 
diive ,1 cai, woik, paiticipate in social clubs, and do scoiitiiiR In 
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these instances it appeals that the aveiage boy who engages m one 
of the hobbies tends to be lower in tested intelligence when compaied 
with the othci boys, than is the giil paiticipant when compaied with 
othci gills 

Anothei i.itliei evident tliough i elated fact with respect to Table 1 
IS that there is consideiable vaiiation m hobby paiticipatioiis and IQ 
scoies for the two sc\ gioiips Thus, whcieas tile cat driving group 
of gills has the highest median 10, the same gioup of boys has the 
lowest median IQ^ This lack of concomitant IQ vaiiation fiom 
one iiobby gioup to anothei is seen m the low coiielation of 36 
between the medians foi the two sexes. If one eliminates fiom con- 
sideiation the non-hobby gioup of each sex this coiielation is lediiced 
still fuithei In fact, it becomes onl 3 ^ 13 whicli, of couise, means 
that the association between hobby pavticipatvon and mtelhgcnce 
among boys is on an almost completely diffeicnt basis fiom the 
association of these two variables among girls 

When one turns to an analysis of the intelligence test scoic most 
chaiactciistic of childien possessing each hobby, a study of Table 2 
will levcal that childicn who possess ceitain hobbies tend to be of 
about average intelligence wheicas those with other hobbies tend to 
deviate lather maikedly. Thus, nmong bovs, it will be noted lliat 
the average boy with eitlici a fancy woik, oi a study hobby is neither 
significantly superior nor inteiioi in tested intelligence to the avciagc 
boy in any other hobby groups In other terms, in light of the sample 
population heiein considered there is no reasonable basis for antici¬ 
pating significant accelciation or retaidation in tested intelligence 
on the part of a boy with eithci one of tliese hobbies Except wben 
compared witli the iion-hobby gioup, the same statement can be 
made with lespect to giils who have eithei shop woik oi study as 
then hobby Incidentally, it probably is of moie than passing 
intcicst to note that both among bo\s and gals the child with a 
pnmary study interest is not found to be exceptionally bright, on 
the average To the contiary this liobby mteiest appears as an 
attribute of mediocrity about as frequently as a characteristic cither 
of supeiioiity oi inferiority. This statement is substantiated still 
furthei bv an analysis of Tabic 4 
Table 3 is compiled fiom Table 2 In Table 3 one finds a sum- 


^In this particular instance it probably is worthy of note that only 71 girls 
as opposed to 16S boys have this hobby 



TABLE 2 

Criticm. Rmos 01- Differences between Medmn IQs foi Children Hwvg Specified Hobbies 
B ovs' Data in Loner Left, and Girls’ Data m Upper Right Portions of Table 
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is signiiicancU lower than the median JQ of bojs with Hobby 21 > » » 
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niarv of the relative supcrioiity and infcnoritv, to tlie extent of 
matliematical significance,” in intelligence of tliosc in each hobby 
group as compared with those in all other hobbv gioups Thus, u 
can he noted that boys with hobbv No 1, reading novels, mvsteiics, 
and the like, tend to be signifitantlv supeiioi in tested intelligence, 
on tlic avciagc, to boys whose hobbies aie cithei active games oi 
spoits, or duving a car, o: working, cn to boys who liave no hobby 
On the otliei hand, these novel leading boys, on the aveiagc, tend 
to he significantly lowei in tested intelligence than boys in the 
collecting hobbv gioup Girls with this leading hobbv, howcvei, 
tend to be significantly siipeiioi, on the aveiage, to gals in the 
houRcwoik, leligioiis activity, and non-hobby gioiips, and aie not 
siiipas'cd to a significant extent by tliobe having any othei liobby 
A continued analysis of Tables 2 and 3 reveals the fact that 
among boys the hobbies whose participants aie most ficquently sig¬ 
nificantly supciioi in tested intelligence to those in othci hobby 
giClips aie* fust, collecting, which suipnsscs any other gioup; second, 
leading histoiV, science, biogiapliv, and so foith, the members of 
which group, on the aveiage, svupass U othci hobby gioups, third, 
and fourth, playing musical instiumeiits, and traveling, fifth, lead¬ 
ing novels; and sixth and seventh, paiticipating iii diamatics, and 
icligioiis activity Among guls, the hobbies most likely to be asso¬ 
ciated significantly with intelligence supeiioiity aie* first, second, 
and thud, plavmg musical imstruments, .md collecting, and scouting 
01 othci forms of seiious club activity; fouith, leading history, 
science, biography, and the like, fifth, social clubs, dancing, ,ind so 
foith; sixth, driving a cai 

Rathci inteicstijigly, among girls no one hobby dominates the 
field as completely as does collecting among boys. At the same tune, 
the aveiage IQ of guls without a hobbv is suipassed by the avciages 
of 19 othci hobby gioups, and this pionounced infciiority in median 
intelligence is not found for anv of the boys’ gioups Among boys, 
the car driving group is surpassed significantly in median IQ by 12 
other hobby groups Piactically the same condition is met among 
gills who indicated a housewoik hobby Tiieii IQ aveiage is signifi¬ 
cantly lowei than that of 10 othei gioiips anti significantly supeiioi 
to none 

In Table 4 a still diffeieiu approach is seen to the pioblem In 


•This is taken to be indicated by a CK ot 3 iS or nbove 



P \UL I, IIOYNION^ 


361 


'I AlJLIi + 

PrR crNT OF CiTiiDRiN, Lacm Sf\i IV iioTii IIion Asr) Low iNTbtticnNCF 
Groups Who Pamicipatf sn OvsicvArpo Htiiinirs, locFTHtu svith 
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this instiiacc Julclicn whose intclliKciicc (luoticnts aic 110 oi above 
aie segicgntecl anil then liohhv pai ticipattons analysed, wlicre.is the 
same pruceduic is cairied out foi tliose whose intelligence <|uotients 
aie undci 90 AVheii tliesc hilght and dull gtoups, foi eacli sc\, 
nic Lompaicd one /inds some ven’ stukiag facts Fust, of couisc, 
it will be noticed that blight childicn equal oi excel dull children 
in ficqiicnct of liohbv juiititi|)arions in all Init tliice of the 2l 
hobby groups of hovs, and ail but four of tlie 21 gills’ gioups In 
fact, the aveiagc hiight bov has 4 87 hobbies compaied to 161 for 
the dull bov, and the average biight gul has 4 98 hobbies .\s unn- 
pnicd u’ltli 3 94 p.iiticipated iii bv the average dull gill 
When one picks out the activities in which the Inight bov tends 
to paiticipatc signilicantlv more freqiicntlv than the distinctlv dull 
boy, we note* (a) collecting, (h) leading; novels, mysteries, and so 
foith; (r) leading historv, science, hiogiaphv, (//) traveling, (e) 
building things oi shop vvoik, (/) sewing, fantv woik, (y) diama- 
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tics, and (h) leading the ^unnv p.Tpei In turn, really superior 
gills participate with significantly gieatei fiequency than mfeiior 
gills in (fl) playing musical instruments; {b) collecting, (c) scout¬ 
ing and seiious club activity, UO reading novels, mysteries, and so 
foith, (e) diamatics; (/) leading histoiy, science, biogiaphy, (y) 
playing make-believe games, and (/i) tiavclmg In no instance 
do infciioi bovs evceed supeiioi ones to a significant degree, and only 
ill the case of no hobby paiticipations do infciior gnls e^lceed in fie¬ 
quency intellectually supeiioi ones 

In light of the data piescnted in tlie foregoing analyses the fol¬ 
lowing appeal to be valid conclusions fiom this study: 

I. Some hobbies tend to be paiticipated in more fieqiicntly by 
children ot high tested intelligence tlian do othei hobbies 

2 Pioiiounced sex diffcicnccs in the intelligcnce-liobby iclation- 
ship exist In fact, one has only a veiy meagie basis foi anticipating 
the type of intelligence which will be associated with hobby par* 
tlcipatioii in one sex group from ei knowledge of the natuie of this 
relationship in the other sex gioup 

3 M^lien both sex gioups aie considered together the hohbies of 
collecting, playing iniisical mstiuments, and reading hi&toiv, science, 
biography, and the like appeal most likely to be participated in 
by those of siipcnoi intellectual ability 

4. No single hobby appeals to be associated consistently with 
cbildicn of lowci than avcingc intelligence as aie the thicc hobbies 
just mentioned associated with those of above avei.ige intelligence 

5 Vciy supeiioi children appc.u to have a gicatei diveisification 
of hobby inteiests than very inknoi ones 

6. Veiy supeiioi childien tend to engage in ceitain types of 
hobby activities much raoic frequently than vciy mfeiior ones 
Furthcimoic, they do not paiticipatc with significantly less fie¬ 
quency in any type of hobby than do veiy inferioi childien. 

7. The child without a hobby is moie likely to be below aveiagc 
ill intelligence than is the child with hobbies. This is paiticulaily 
tiue with respect to giih 

Georr/e Peabody CoJle//e fo/ Tetichcis 
l^nshville, Tennessee 
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READING INTERESTS OF YOUNG CHILDREN 

Drpnitmciil of hduLOUmi, [Iitiilu Collii/r 


Frank T Wilson^ 


In tlid Lite fall of the 'school vcdi 1938-lOD a i|uc>>tunui.mc 
study of young ciuldren’s intcicsts w,is made by tlic toopei .itivc ,ind 
helpful inteicst of the paicnts of pupils in the kindeig.iiteii <iiul 
fust and second giadesof ihc ITuntci Model School of Hunter Col¬ 
lege, New Yoik Citv. Oik liiuulicd iind Hfti-iwo letuins A\e!C 
icccivcd out of about 175 inc)\mios sent lo parents 'Ihe distiibiition 
of the ictuins by grade levels was kindeigaiten 17, 1-7, 35; 1//, 
31; 2Jj 18; 2B, 31 Tlie intelligence quotients .iiul the social status 
of the children weie above aveingc, as indicated both b^ the results 
of standaidiiicd mental tests given the childicn and bv the miinber 
of paients in piofcssioiial and uppei bi.ickct incoine gumps 
This lepoit will icinoduce the questions asked llie p,ucntS| give 
tlic replies 111 tnlnilni foim, and make comments on some of the 
Items 

There veic no clcni gi.ulc Ciciids app.uent in tlic tcplies of the 
parents ]\'Iciition of possible tiends will be made in the comments 
on vaiious items Them was some indication that the paicnts of 
kindcigiirten childicn gave fuller and pcihaps moie exact infoiina- 
tiun than the othci paicnts on questions iclating to pic-scliool mat- 
tcis The slight diftcicnccs found may have been due, howcvei, to 
•sclcctne factois othei than ibc icccncv of the infoiinatioii foi the 
parents of rhe younger children 

7'hc qucstionnaiic \v,is divided into tu’o p.itis The fiist pai t 
lefeiicd to leading inteiesis and activities of the cliildien before 
they entered school ^'hc second pait lefewed to then interests at 

'^Recened in the Editornil Ollue on Felmtarv S, 1940 
^rliis icpoit nas made iios'iihlc tluoiiKlr llic roopci,iti\c efforts id paicnts 
of pupiK nr the Model bclnio! of Hriutci CoUcut, \^ho aiiswcud thr 
qiiestionnnii c, students of fliinlei College, r\ho assisted mih lal'iiktlion 
of rc'inlls, ,ind a facnitr ionimjtri.e cniiiposcd of Miss Elual't-tli llaru, Miss 
Florenie liicirniin, and Miss Nfaig.iict Ronnev, teaclicis m tlic Model 
School, niul Ml bolonron Hluliin, Miss Floicnce PinniliaiiKh, and Mr FiaiiF 
Wilson, of tilt slalf of the Dcp.iUiiicni of Pdimtinii, niieiii,'i Colktjt. Pic- 
partd nitli the assist nice of If PI Ollicinl Fiojcct No 165-97-6172, bolt 4 
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the time the clucstioivnairc was in the liands of the paicnts. This 
explains the supposition that the paicnts of the kinclcigaitcn childien 
would be cleaici on pie-scliool mattcis. Die fust thice cjuGstions 
were simple registration data Preceding Question 4 the following 
underlined statement was made 

Questions 4 to 19 iiicluswe lefer to leading inleiest oi activities 
of the child before enteitng the kindei gai ten oi the fiist giade. 

Questions 4 to 7, inclusive, were designed to leveal the extent 
and nature of home help in leaining to read The questions and 
returns were as follows. 

4 {a) Was the child given o/iy nadiiig insUnction at home before 

cuteuug school^ 

No . 26 

Yes , 63 

No answei . . .3 

(i) If so, at vihat age was this begun? 







Kdii 

Gindes 

lA 

IB 


2B 

Total 

After 

1 

yr 

of 

age 

2 

0 

0 

0 

0 

2 

f( 

2 

(( 

>1 

(( 

3 

0 

1 

0 

1 

5 

II 


<1 

II 

(1 

i 

2 

t 

1 

1 

8 

it 
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II 

If 

II 

6 

4 
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1 

S 

20 

ti 


li 

ii 

(I 
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S 

2 

1 

1 

12 

it 

6 

« 

(i 

U 

0 

0 

0 

0 

1 

1 



Totals 


17 

u 

8 


9 

48 



No 


(of the 63 Yi’i 

above) 



15 











63 


The modal age for every group was + 

(c) For how long was tins continued^ 

To present time, or until school entrance , , 30 

Onc-lialf yeai to 3 yeai<! . 11 

Short time ... 4 

No answer , . 3 


48 

5 Was the clnld'i interest ftiictuatiiig oi sustained foi a long period 
of Ime? 

Fliictiiating . 31 

Sustained 32 


Total 


63 




FRANK T. \Vn,SON 


305 


6 What types of lustmclion <un^tc usiiiF 

Niniibci of [inrents answeiiiiR S4 

Number not answering 68 


'lotal 


152 


Letter (A, H, C) 


60 

btoiy 


43 

Word 


21 

Phonetic 


n 

{sentences 


9 

Othci 


1 

Total 


152 

Number of paienls chtckiilg 1 mclhod 

only 


" “ " " 2 moihotl't 

oul\ 


(1 (1 l< U J II 

it 


II II II II ^ II 

n 


<1 II 11 II j II 

Jf^hai types of m/ilenal nucrp usedf 

U 


Number uf pnreiu^ ans^vcriiiR 


87 

Number of parents not answering 

65 

Total 


152 

Letter blocks 


60 

Pictuie hooks 


60 

Mother Goose ihiiiics 


55 

Story books 


45 

Poews 


2S 

Card games 


16 

Pinners 


14 

Signs 


13 

Work books 


10 

Flash oaicls 


7 

Original written material 


7 

Charts 


3 

Other 


12 

325 


Number of pnienis rherking 

U <( H ii 

Cl 41 f( (f 

(( i( u a 


it a 

n ti 


1 Item only 13 

2 itcni’i only 10 

2 “ " 10 

4 “ “ 16 

5 “ " n 

f, " " 10 

7 " “ 4 

8 “ " 1 

12 “ “ I 


75 % 


Total 


87 
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Comments 

To Qucshon 4, 63 oi 41 pei cent of the paicnis lesponclcd that 
they had given leading instinction at home befote the children 
cntcied school Of these, 48 indicated the ages at which they began 
the instiuction Then answeis indicated considci.iblc vaiiation m 
the meanings given to the tcim “leading mstiuction.” hfany parents 
seemed to Imve felt that incidental help, such as giving letter names, 
leading signs, house nuinbcis, etc, was not leading mstiuction, while 
olheis iccogniiced rt as such The vaiying numbei of paients check¬ 
ing the points undei Questions 6 and 7 indicates this confusion. 
There aie many iciisuns for legaiding this incidental leainiiig as 
definite and impoitant piogicss in the eaily stages of leading,^ If 
this point of view had been held by all paients the numbci of 
answers to Question 4 (I'O might have been consideiably laigei 

The 48 paients nnsweiing 4 (i) indicated the age of four as the 
most common age at which they began icadmg mstiuction On the 
supposition that this mstiuction was the formal soit of reading 
mstiuction, it is interesting to compaic the ages at wIiiUi these 
parents said thev began to help then children learn to read with 
the mental age of 6yj ycais, which liaditionally is accepted bv school 
people as the light mental age toi childicn to Icain to icad In oidcr 
to have reached the mental age of 6j/l vcais the foui-\eai old chil¬ 
dren would have had to average 144 IQ The eight thice-yeai olds 
would have had to avciage 186 IQ As a matter of fact, the childien 
Concerned weic not nearly so blight. Pcihaps the ages mentioned 
by the p.ucnts were a little in crior ft is possible, too, that the 
tradition of waiting for a mental age of 6}^ rcais to begin to learn 
to lead IS inappiopiiate foi childicn sinulai to those studied 
Question 5 piodiiced evenly divided anawcis It was not a good 
question because the interpictation of the wouls. fluctiiahnq and 
smtawed was not made, and this iiiidoubtedlv vaiicd consideiably 
in the minds of tlie 63 peisons icspondmg 

Questions 6 and 7 asked toi infoimation on types of mstiuction 
and materials used by tlie paients The most common types of in- 
stiuction wcie first the lettci and second the story method The 
other three methods—word, phonetic and seiitence methods—wcie 
mucli less ficquciith' mentioned Tins infoimation is notewoithv m 
view of the cm rent (ippo>.ition to the letter method and the methodo- 
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logical iiisistciKC, 111 >,clu)()K^ upon avokI and hciiU’iicc inetliu<ls 
Eithei the paicnts. m-cic not in comiiletc ngiccmcnt with picsent 
methods of teaching beguiniiig leading, oi ciicumstanccs, incUidiiig 
then own cliildJiood tiaining, imliiced them to make wide U'^e of 
tlie Icttci method Recent studies hiuc mdiuited that tlicie is iiuilIi 
to be said, among otlici things, m favoi of giving diitct and early 
attention to letters as the hisic s\mh(jK of leading (1, 2) 

Replies to Question 7 showed that leltei blocks, pictiiie hooks, 
Mothci Goose Rhymes, and stoiy books- w’cie among the mateiials 
most commonly used Sevc^t^-three per cent of the paunts. indicated 
tliice 01 moic types Uiifoitiinately alphabet hooks w’eic not given 
on tlic check list The piohabihtics, howevei, aic that in,in\ of the 
picttiic books icfciied to by the paicnth wTie alpliabet books 
The aiisAtcis to Questions 0 and 7 point to the lendeiKV of the 
paients (]iicstioned to use picdominaiith both kuei and stoiv methods 
as the natuial appioachcs foi then childun in Icainiiig to icad 
Hath tune and convciuenu w'ouUl favoi '^\\ l \\ methods- sutce Uttci 
blocks, Motliei Goose Rlnines, picluic and stoiv hooks have long 
held n favoicd place in the lieaits of both paients and cominoiciallv 
minded dcaleis in \ouiig cliildicn's supplies 

Questions 8, •), lO, 14, 15, and 16 w*cic designed to icveal some¬ 
thing of the natuie of the taily stages iii IcMining to nuistei WMittcn 
language The/ wc:c as follotvs 

8 (fj) Did the ihdd show ainosH^ o\ Uy io itfld hy hmii\f) 

Nniiilici aiiswciilig 131 


Nuinbei not answering 1(1 

Nnrnlicr answciing no 5 

{i') n so, lohat types of inalenals^ 

Pictme hooks SS 

tiiyiis on sticct, siihw ij, tit 80 

House- niinihcrs 76 

Mothei Goose RliMncs 73 

Stoiv booki 63 

Funnies, comic stiips, inatr../incs, gum ui.iiipf-i*-, iti 37 

Labels on packages 56 

rclei'lioiio luiinbtia 52 

Ncwspapci headlines, advoitiscmcnis, eti 45 

Magn/incs 42 

Games 33 

Kcarieis 25 

Pii/7lcs 24 

Sciap books 20 

Jokes 13 

Riddles 5 
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DoclgeiS fiom stores 5 

Otheis 

Only ktteis of alpUabtt 1 

LetteiecI iilocks I 

Alphabet anil few svonU . 1 

Anything, most eveiytliing , + 

Not imich . . . 1 


871 


Number of pnicuts checking 1 type only 7 

3 types only , 7 

,3 “ " 11 

4 “ “ 13 

5 “ “ 12 

6 “ " U 

7 '* " 10 

8 " “ 13 

9 “ " U 

10 “ " . 8 

11 " " 7 

12 '• " 9 

13 " " 1 

14 » " 2 

18 " ■' 3 

20 “ “ , , , 1 

"most evciything” , 4 

Total 131 

!> U) Was the ehi}d ahh lo w/ilc oi brittl his uanic7 

Yes , , ni 

No . , . . , 22 

No answer 19 

(b) Could he utenhfy his name ivhefi he sdw it wiiHeii oi (mnted^ 
Yes , . 128 

No 9 

No answer . 15 

10, (fl) Did he tfcoffitixe any Icllcis of the alphabet? 

Yes HI 

No , . 3 

No answer . 38 

(b) Wliith oncs^ 


Answeis indicated bv giades 

Kdn lA IB 2A 2B Total 

All 22 17 19 6 11 75 

Practically all + 3 2 1 3 13 

Own name 4 3 4 1 1 13 

Good many, fijst 

half 112 2 1 7 

No answei 2 2 1 2 9 16 
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A 

3 


5 

2 

3 

h 

19 


li 

3 


3 

2 

3 

5 

16 


C 

2 


1 

2 

2 

5 

15 


D 

2 


3 

2 

1 

1 

12 


U 

2 


3 

2 

2 

4 

13 


F 



3 

2 



7 


G 



1 

1 


1 

4 


H 

2 


3 



2 

7 


I 

1 


3 



1 

5 


J 



2 



1 

3 


K 



2 



1 

4 


L 



■) 



3 

5 


M 

1 


2 

1 


2 

6 


N 

2 


4 



2 

S 


() 

1 


4 

2 

1 

1 

9 


P 

1 


2 



2 

5 


Q 






1 

1 


R 

i 


4 

1 


1 

7 


s 



2 

2 


1 

S 


'I 

1 


3 

1 


2 

7 


U 



1 




1 


V 



1 




1 


, 



2 




2 


X 

1 


1 

1 

1 


4 



2 


1 




3 


z 

2 


I 

1 

1 


5 

14 

Jl'fts he nitticsfeil iii fwiiliiifj oi pnniiiui lettnf, iiumbiis 

or n'orili? 


Yes 






127 



No 






8 



N'u 






17 


15 

U'hcii dill ho Irani to reciir 

some oi the number senes, up lu or 20? 


Nv\m\tci an'SWLi'^ 





114 



No 

nnswiii 





38 




2 years o-f 

aae 

7 





3 



34 





4 




15 





5 



19 





6 




9 



16 

(a) U'ht'n dill he ham to 

iiiilr soiiii oj till n 

Iphahit? 



Number answcmiK 




lOS 



No 

niiswer 





47 




Aftci 2 

vtnis uf 

.ifif 

15 





3 



37 





4 



35 





5 




13 





6 




5 




Ut) iriicii all of il? 








Number anbWLnn;? 




93 



No 

auswer 





59 




After 2 

years of 

.IfJL 

1 





3 




24 





4 




32 





5 




27 





6 




(, 
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Comments 

Tile finsweis to Question 8 showed a widcspiead and gciicial 
mteicst in reading among tlicse cliildien befoie they entered school 
Only five paicnts answcied that their childien did not show euiiosity 
01 tiy to lead bv themselves Only 16 gave no answers One hundred 
and thiity-one parents indicated a total of 871 mtcicots in the 21 
various types of material named on the questionnauc and thiee 
others added by paients The four most common types of material 
were, in oidei* pictuie books, 88, signs, 80; house numbeis, 76, 
and Mothei Goose Rhymes, 73 

The answcis to the other five questions m this gioiip showed that 
a veiy laigc majoiity of the childicn had made much piogiess in 
mastering the basic symbolization of written language, namely, let¬ 
ters and numbers. The beginning of this progicss was at a very 
eaily age, according to the paients One hundred and twenty-seven 
were inteicsted in wilting oi printing Icttcis, numbeis, and woids 
Eighty-six were said to be able to lecite some of the alphabet before 
they were five years old, 15 before three, and 60 could say the 
entne alphabet befoie five years of age, 

Question. 10 deserves more careful attention The general interest 
of young children m learning and using the letters of written lan¬ 
guage, makes the analysis of then piogiess in this skill analogous 
to that of emly word mastery Foi tins lea^on the details of the 
reported achievements of these cliildien before they entered school 
are given for each gioup The diffeienccs shown in the foiu gioups 
are not gieat and indicate a degice of validity some leadeis may not 
have expected The figuics show what would logically be supposed, 
namely, that the fiist pait of the alphabet is the easiest one for 
children to learn, due, probably in part, to the tendency of parents 
to give it more attention just because it comes first The baldest 
ones, as indicated by the number knowing them, were Q, XJ, V, 
and W Perhaps Q is less frequently used than any othei letter, 
and tlic similaiity of U, V, and W may pioduce confusion that 
makes their learning hardei Also, many words used in alphabet 
books to teach tliese letteis, are not as familial, m teiins of cliildien’s 
experiences, as woids for other lettcis Toi example, Queen for Q, 
Vase for V, etc., aie less common in cliildren’s lives lh,m Apple, 
Boy, and the like 



FRANIC 'L' WII SON 


371 


Questions 11, 12 and 13 also weic related to tlie eaily leading 
intcicsts of the childicn, but fiom the side of paionL.il rclationsliipb. 

U. Did he )et£i<ve cncoiirnffcmefit from Jits cldeis lo acquiic reading skill? 


Little 58 

Some +3 

Mncli If) 

No IS 

Yes 7 

No answei 13 


12 (rt) Ik'ere niiy I’fjo/ts inadc by eldirs lo prevent the child jrom le/iiD 
iiig at an early age? 

No US 

Yes , , 10 

No answer 2+ 

{b) I{ soj dcsctibi 

Few answers were given. 


13 (fl) Did the child have any avnsioii lo leading aclivilics or nintcitalsJ 


No 121 

Yes 4 

Little I 

No answer 2(5 

(fi) If JO, describe 


Few answers were given 


Comments 

The answers to Question 11 sliowrd that only 16 children re¬ 
ceived “mucld' encouragement from pniciits to acquire leading skill. 
Appaiently tlic large m.ijontv of the childtcn were, perhaps hv the 
sheer foice of ciicumstances of living in a reading woild, "natiually” 
inteicsted iii learning to icad Only 10 paiciits s.ud thev made 
efforts to pievcnt thcii childicn fioin leading at an early age, giving 
such icasons as, ‘Svaiting foi school instruction,” tinning chlUr<? 
activities *‘to use of huge muscles,” .ind “on advice of doctoi” ivlio 
believed it "would overtax hei mind ” 

(One woiidcis what the physician meant, psycliologicallv, if any¬ 
thing^) Fiom Quc'^iioii 13 It appeals that only fom chiUlien had 
aversions to reading, tlic explanations being, "seemed to be afraid 
of reading,” "a little,” "didn’t want to sit still,” and "unpleasant or 
firglitcning plots.” 

Questions 17, 18, and 19 rvere related to children’s intcicsts in 
hearing stories 
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17, At whal at/c <iiA the pnteni or hajxn lo idl sionei io the 

dnld^ 

Niunber answering . lil 

No answers > 21 

After Age of 2 ycar'r 

3 

4 

5 

6 


“ Uo 
36 J 
10 
2 
30 


Total 


131 


18 Al what age did the patent at governess begin la tend to him? 


Number answering . 137 

No answer 15 

Afiei age of 1 year 20 

2 54 114 

3 40 

4 18 

5 4 

6 i 

Total 13? 


19 Ilow much lo him was Joiie^ 

Number nnswcring 
No answers < < 

One hoiii or more daily 
A half houi to an hour daily 
A qiinttev to a half Uouc daily .» s* 
A few minutes daily 
A few minutes weekly or occnsionnlly 


147 

5 


IS 

37 

5a 

27 

13 


Total 


147 


The replies to these questions mi|)ly an eailv find, judged by 
the dnilv time nUotted, a persistent interest m hearing stories and 
the like Eiglity-ninc paicnts lepoited that thcii childien had been 
told stories while one, two, and tbiee yeais of age Inexact as 
memoiy is, the fact seems indisputable that these mteicsts of young 
childicn begin veiy eaily. 

The general conclusion from this fiist part of tlie questionnaiic 
seems to he that tlie 152 childicn studied were eailv intciested in 
learning the mechanics of reading and enjoying the activities of 
reading, In tlicse eatly stages of leading, attention to the basic 
s\mbols of wiitten language—IcttciS, numbeis, and woids—-was 
conspicuous on the side of learning the mechanics of reading On 
the side of interests in the early stages, thcie were indicated not 
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only tiaditional childien’b storiLs, mirsciy ilnmcs, etc, but, very 
piomincntly, llit m.itcii.ils of the eiiviroinntiit in \\A\k\\ the 

cliildren lived—lioiise, telephone, .nul .uiIoiiuiImIc nmnhers>, 
labels, Icttcis and post cauls, nc\\bp.i|icis and niaj^a/incb, etc 
Appaicntly the pic-school way of leatniiif; to read is bv the use of 
leadiiiK maieiials of even day life, with diiect attention to the basic 
elements of written lan^ua^e La ihn wav leainint; tends to be 
functional as to both the incchaincs and the suhstani.e of leadinj^ 
That IS, satisf.ictioiiji in icadinji are exiienciiced because of infoima- 
tion, enjoyment or some other usefulnisb of leading eftoiis, and skill 
in leading is developed in these same expcnences Picsiimabl)', tlicie 
satisfactions aie widely involved as the motives ftn leaining to lead. 

The second pait of the qiicslionnaiu was preceded by the fol¬ 
lowing statement. 

Questions 20 to 37 wfei to the lendinq iiilfiesis and flctivittcs 
of the child at the pieseiit tiinCi 

Questions 20, 21, 22, and 23 dealt with types of lending inatcimls 
pTcfeircd bv the childicn. 

20 magazines are picfeiicii ly the chddf 

Number nnswci ing 14S 

No answers , 7 

Kdn lA 111 2A 211 Total 


Adult inaKa/inc9, foi pic¬ 
tures, sections fur cliil- 
drcii, etc, such as in 
Lilc, Good Iloiisekcrp' 


iug, etc 23 

Children’s mnga/ines, eg 
Child Life 4 

Mickey Mouse 21 

Funnies 23 

Story Pnindc 4 

Others 


75 

Number of parents giving 


24 

20 

13 

22 

102 

7 

11 

9 

15 

4£ 

24 

17 

15 

2+ 

101 

24 

22 

12 

27 

108 

2 

t 

1 

4 

15 




1 

1 

81 

7+ 

SO 

93 

373 


1 

answer 

only 

15 

2 

answers 

only 

45 

3 

answers 

only 

58 ] 

4 

answers 

only 

22 \ 85 

5 

answers 

only 

s 1 




145 
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21 /r/jrti types 0 / stones ciic picfencd^ 


Niiiiibei answering 148 

Numbei not aiiawciing 4 


Do-It Books 

lU 

Iliimoi 

41 

Animal 

112 

Travel 

40 

Snow Wliito^ 

112 

Toy 

39 

Fairy 

98 

Pictiuc, with vciy 


Comics 

81 

little text 

36 

Natiiie 

44 

Riddles 

3S 

Poetiy 

71 

Jokes 

35 

Mother Goose 

66 

Folk lore 

35 

Childi en’s 


Patiiotii, 

30 

experiences 

66 

Plays 

21 

Advcndite 

63 

Big Little Books 

19 

Quiiitiiplets 

56 

Stories with much 


Tine, lealistic 

55 

icpetitKin 

19 

Infoiination<i) 

54 

Biogi apiiy 

15 

Fables 

51 

About movicb 

13 

Historical 

50 

About r.iclio 

10 



Others 

2 




1512 


Nurnbci of patents indicating 1 type only 2 

2 types 4 

3 1 } 15 

4 4 

5 4 

6 14 

7 12 

8 11 

9 12 

10 14 

U 16 

12 12 

13 6 

14 11 

15 4 

16 4 

17 3 

18 3 

19 1 

20 2 

21 4 

22 2 

23 0 

24 ff 

25 0 

26 0 

27 2 


Total 148 


'Tlie film Snoio IVhiie <ind the Seven Divnifs had been shown in the 
tlitateis only a short while before the questionnniic was sent to the paients, 
and the market was flooded with all soits of books giving the stoiy 
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22 llfiiv liois the ihihl scciin his liookst 

Niiml)ei niisweiing 11-2 

Niiinbur not answefiiig 10 

Gifts «f pnreiUs 137 

Gifts of fclativcs aiul fncnih 121 

Selects them liiinacif , 49 

Selects them from libiaiies 31 

Boiiosss them from fricmls 

Total 3St; 

Nunibci of parents rhccking ] item only 5 

2 72 

3 43 

1 IS 

S 3 

Tola! HI 


23 Please list the books yoio chtfJ oivus film those he i rails oi looks al 
most ficqvsiitly 


COMMl NI'S 

I'hc leplics to Question 20 sliow tli.it tlio ‘'funnies,” iMickcv 
Mouse, as scpaiatclv n.iinrd in the check list, .uul adult niaii.t/ine 
pictuics and sections loi Jiililicn, wcll the favoiites, with no 
appaicnt gi.ule tlifterences, Childicn’s in.it.M/inos weic indicated .h 
of incic.ibing intciebt to the oldci childien Moie than halt of the 
p.uents answeiing this qiiestiori cliecketl three oi moie tjpes of 
magazines Appaicntly the inteiests of these cliihlien wetc iMtlclv 
spread over most ot the magazines that were avadahle to them m 
then cnviionnients 

Because of tlic long list of items given in Question 21 and also 
hec.iuse no great diltciences weie found, the grade counts of stones 
piefciicd aie not shown The only item that sliowed any niaikeit 
tendency to cluingc fiom giadc to guide w.is the Motliei Goose 
Rhymes, foi whicli the decreasing picfcrcnce was indicated as fol¬ 
lows' icdn, 18, u, 18, 1/y, 15, 2J, 6, 2/f, 9 

The total nunihci of answcis to this i|ucstinn was 1512 All hut 
foul patents icplied. One luiiulitd and tluity-tluee cheeked siv oi 
mote types of stones, the six- le.ulmg ones being Do-It books, 113; 
animal stones, 112, Snow ‘\Vhitc, 112, fairy stones, 98; comics, 81; 
and iiatme stones, 74 The conclusion seems to be that the langc 
of intcicst in types of stones seems limited only by the supply of 
stoiy matcn.il avail.ible to the cbildicn Tliat this tended to be so 
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at all grade levels is indicated by the average numbei of types of 
stones checked by the pnients, the numbeis being Kdii, 10 1; \A, 
53, 15, 110; 2A, 87; and 2B. 11 3 

Tile rephes to Question 22 show that the gicat majoijty of books 
owned by the children weic gifts of paicnts or other relatives and 
friends. This obviously means that they wcic the books thought by 
adults to be interesting to or valuable foi the childicn to tead, lalher 
than the piovcn choices of the childicii thembclves Of couise, in 
many instances the adults piobabLy gave books because the children 
had shown a liking foi them But undoubtedly, also, in many cases 
the good of the child lathei than his interest prompted the bestowal 
of a gift book 

The data from the replies to Question 23 aic given moic fully 
in anothci icpoit ^ 


24 (n) Docs f/ie child seem lo have sivy ifii<li}i{/ Hijfieiilly that litis oc- 

cnii ed lepealedlyf 

No ?1 

Yea 8 

A little 2 

Not paiticularl} 1 

No answer . > 70 

{b) If s6, dcjcfibe, 

Thiec nnawcis only were given 
25. (fl) Does he Ithc fuqneully to irtcll tiny stones^ 

Yes 74 

No . . . . 27 

No answer . . < 51 

[b) iriiich oiies^ 


Titles 01 types 

Kdn 

lA 

IB 

2A 

2B 

Total 

Total 63 

30 

20 

14 

19 

26 

109 

Number replying "AH'' 

3 

4 

3 

1 

4 

15 


Comment 

No grade diffeicnees weie conspicuous The most commonly named 
stones were SiioW White, 7, Fairy stones, 7, animal stories, 6, 
Three Bears, 4, Little Red Riding Hood, 4, Jack and the Bean¬ 
stalk, 4; nature stones, 4, adventure stories, 3. Twelve othci stones 
or types weic named twice, and 41 weie named once. The ones 
most frequently named were indicated at all grade levels 

Questions 26 and 27 weie intended to bimg out, if any, the in- 


®To be completed separately 
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fluences of brothcis, sistcis and playmates on tlic leading of the 
childten of the investigation 

26 Ilow do his reading actmtus differ fiom those of his brolheis or 


sisters when they weie his agef 

Similar S 

Like oldest 6 

Only child 15 

No ans'^cr 126 

III whnl ways do his biotheis, sisters, and playmnlcs seem to 
ctice hij reading'^ 

Various answers SI 

None 10 

No answer 91 

Friends helpful Ik 

Oldei sistci helpful ,, 5 

Yoiingci sistei helpful 2 

Older brother helpful 8 

Younger brother helpful > 2 

They (piohably sihs) helpful 17 

Flaymates told him reading was haul and frightened him 1 

Playmates distract 1 

Scli-conscioiis before them 1 

Total . 51 


Comments 

So few paients answcied Question 26 that nii othei statement 
seems justi/iecl tli.in thrtt t)»e tjiiestion wtis inc'i{>proi>iinte for tlic 
peisons queued, Only 61 patents answcied Question 27 Of the 
51 who indicated influences of some soit, 14 lepoited that frieiidb 
and playmates favorably inlluenced the leading of theii chilthen, 
and two had uiifavoiable influences Thirteen othci statements indi¬ 
cated that siblings wcie helpful and 17 more that "They/' who were 
piobably siblings in most instances, wcic helpful The conclusion 
seems to be that eitliei othci childien had fai less influence than 
adults, or that the paicnts failed to discern the pieseiice of such 
influences) 

The dramatic interests and activities, associated with leading were 
examined by Questions 28, 29, and 30 

28 Has he ever c\p>cssed a desnr to he like a chaiaclei he has read 
ahontf 


Yes 

No 

No answer 


III 

8 

33 
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Cuwboy 

PnnceaS (prmce) 31 

G»man 30 

PolicetQan (especially niounittli 1) 28 

Nurse . 25 

Fairy , 17 

Ilighwajrnan ■ 5 

Odicis 

Poctois . 5 

'I’catlicr *1 

Mother 3 

Aiiatoi 3 

Six otlieis, 2 choices each 12 

Twenty-three others, I choice each 33 

Totals—32 charncteis . . 231 


29 («) //rtJ he evet "acted out" any of the stones he has } cad^ 




Kdn 

lA 

IB 

2A 

2B 

Total 

Yes 


19 

W- 

7 

9 

17 

a 

No 


7 

8 

18 

4 

9 

46 

No nnawcK 

, 






40 


(fi) Jf'Ineh Qves^ 


Titles nnci types 


Kdn 

lA 

113 

2A 

213 

Total 

Totals 67 

37 

21 

24 

13 

31 

126 

Most commonly mentioned 






Snow White 

6 

4 

7 

3 

6 

26 

Little !Rcd Riding 







Hood 

4 

1 

1 

3 

3 

9 

Almost nil, anytliiiig 

2 

1 

1 

2 

1 

7 

Hansel and Gretcl 

1 

2 



1 

4 

G-Men 


1 

1 

1 

1 

4 

Little Black Sambo 

I 

2 




3 

Mickey Mouse 

1 

1 



1 

3 

Robin Hood 

1 


1 


1 

3 

Cowboy Tales 

1 


1 

1 


3 

6 litlcH or types were 

named 2 times 



12 

52 titles or types were named l 

time 



52 

Totals—67 titles and 

types 





126 

30 Was this diamatic play with oihei 

child/ cn. 

puppets. 

dolls, papci dolls, 

toys, tinntituary playviatts, otheis 

[uidtcate) ? 




Kdn 

lA 

IB 

2A 

2B 

Total 

Number answering 

~l5~ 

13 

14 

7 

12 

61 

“No" answers 

2 

0 

0 

1 

0 

3 

Not answeiing 

20 

23 

17 

10 

19 

83 
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Other children , U 

Imaginary plfivraates C 
Dolls 7 

Toys# 5 

Puppets 5 

Papei dolls 2 

Parents, nurse, maid 5 
Alone 2 

Sc]f-dla^\l^gs 1 

Selt-made props 1 

Dog 


15 11 3 12 

7 8 7 7 

+ 13 6 

5 3 16 

4 2 3 

3 2 3 

1 1 

1 2 


1 


52 

36 

21 

20 

1 + 

10 

7 

S 

1 

1 

1 


Totals — (12) +5 n 27 17 11 168 


COMMliNTS 

The total number choice's ^iven m .iiiswei to Question 28 niul 
the vaiicty of chaiacters that aroused imitative demies in the chil¬ 
dren, indicate a consiclciable cftcct—tcmpoiary oj more piolongcd 
—of what the children icad upon their ideals, staiuKiuls, oi behavior 
Possibly the reveisc cftect also took place, namely, they niav li.ivc 
been especially intcicsted in loading about these cliaiacteis which 
they most stiongly wished to be like 

The answers to Question 29 showed tliat less tlian lialf of the 
paients believed that their childicn liad cvei acted out any of the 
stones Giade wove not snonowooed Tliate may 

been diffciences in the iiitcipretation attached to the tcim "acted 
out," but that ivoiild piobablv have aftccted all giadcs moic oi less 
in the same way. Sixty-seven titles oi types of stones were named 
by the parents a total of 126 times Only Snow Wliitc was named 
moie than a few times Vanety, rathei than favoiitism, except foi 
Snow Wliitc, seemed to be the lule in connection Avith acting out 
stones 

Si\tv-onc of the 06 paients aiisweiing Question 29 desciibccl i\ith 
uhom 01 witli wliat then childien acted out the stones Thcie 
seemed to be no grade level diftciences of sigiiilicant consciiucncc 
Twelve Items (six in addition to tlie six suggested in the qiiestLon) 
weie indicated a total of 168 times If the five .mswcis ".ilonc” aie 
included, tlieie weie just 100 answeis naming human individuals, 
although 36 were iinaginaiv ones The small luimhei of adults par¬ 
ticipating m this cliamatization of children is food foi thought 
Piobablv convenience bad a good deal to do with it, but, in coinpaii- 
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son with the amount of stoiy-telling and stoiy tcadmg done by 
paients, this very small amount of cooperative acting requncs other 
leasons to account foi it 

The thiee questions indicate that dramatic iiiteicsts and activities 
of these children wcie very important in connection with then eaily 
reading piogiess, that they were very varied, and that paients and 
otliei adults cnteied into these matteis almost not at all 

Inteiests in the radio, movies, and comics were investigated by 
Questions 31, 32 and 33 


31 {a) pfogiains on the 

; (idto does he pi efei ? 




Kdn 


ID 

2A 

2B 

Total 

Nitmbei answering 

27 

35 

27 

16 

31 

136 

Number not answering 
Number answering 

10 


4 

2 


16 

--none" 

2 

2 

1 


2 

7 

Chnratters md types 
Uncle Don 

9 

12 

9 

7 

8 

45 

Lone Rnngci 

S 

7 

6 

3 

J 

24 

Musical 

9 

S 


11 

6 

21 

Singing Lady 

3 

4 

4 

3 

2 

16 

Jack Benny 

1 

4 

3 

2 

5 

15 

Dick Tracy 

2 

3 

1 

2 

4 

12 

Orphan Annie 


1 

4 

1 

6 

12 

Childien’s programs 

2 

1 

S 

1 

1 

10 

Charlie McCnitby 



3 

1 

5 

9 

News 



1 

1 

4 

6 

Joe Penner 

1 


I 


3 

5 

Let's Pretend 

3 were named three 

1 

1 



3 

5 

times 

6 were named two 






9 

times 






12 

“l-S were named once 






48 

Totals — (68) 

40 

+9 

5+ 

26 

80 

249 

Average per grade 

11 

14 

17 

1 1 

26 


{b) If^luch ones docs he lisieti to 

1 egiihtly'^ 




Characters and types 

Kdn 

lA 

IB 

2A 

2B 

Total 

Uncle Don 

3 

S 

5 

5 

6 

29 

Lone Ranger 


3 

6 

1 

1 

11 

Singing Lady , 


1 

5 

2 

2 

10 

Charlie Mt-Carthy 

1 

1 

3 

1 

3 

9 
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Musical 
JacU Benny 
Orphan Annie 
Tom Mix 
Let's Pictend 
Dick Trauy 
Hoin .ind Ilaidart 
2 weie named three 
times 

2 were named two 
times 

21 were named once 


3 -t 1 

+ 1 
1 2 

2 1 I 

1 2 

2 2 

2 I 


2 

3 

2 

2 

\ 

1 


5 
7 

6 
6 
5 

5 
+ 

6 

d- 

21 


Totals — (36) 

16 

34 

3S 

14 

32 

131 

(f) jy/io ate fits favoiilej^adio slars^ 

Characteis and types 

Kdn 

lA 

IB 

2A 

2B 

Total 

Uncle Don 

1 

5 

5 

3 

5 

19 

Chnrhc McCarthy 

1 

1 

6 


7 

15 

Lone RniiKci 

1 

3 

5 

1 

2 

12 

Jack Benny 


14 

4 


6 

U 

Eddie Cantor 


2 


1 

6 

9 

Joe Penner 



3 


4 

7 

Pamiie Bnce 




1 

3 

4 

3 were named 3 times 






9 

3 Were named 2 times 






6 

32 weic named once 






32 

Totals - (+S) 

7 

16 

35 

14 

S2 

124 


Comments 

One Inindicd mid tlmty-six parents repotted on llu-s question, only 
<icveTi of them anwering “none" The 129 naming piogiams gave 
249 answeis, indicating 68 diftcient cliaiactcis or types of pioginnis. 
No significant giade-lc\cl differences were shown foi the most pop- 
ulai piogiams The nuinbci given, howcvci, does show a mucli 
gieatei inteiest by 2B pupils than liy anv othei gioiips, all of which 
had piactically the same aveiagc number oi picfciict! piogiams 
Forty-eight of the piogiams were named once onlv by 48 diftcicnt 
paients Those included such things as What’s Aly Naluc^ classical 
music, amateui hmii, sketches, IIill-Billy, circus, Ficd Allen, poli¬ 
tical speeches, Fannie Brice, Shakespc.iic plays, etc 
The second pait of the question indicates that a much smallci 
numbei of childien listened to progiams regulailv There was sub¬ 
stantial agreement on the fust and second part of the question 
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Nine of the 12 prefeircd piograms named in Pait (a) were also 
named in Pait (i), as the programs the children listened to legularly 

The tliird pait of the question gives almost the same numbci of 
answers as Part {b) but shows a curious and marked diffeience 
Foui stars named m Pait (c)—Uncle Don, Chailie McCaitliy, 
Lore Rangei, and Jack Benny—^weic also reported in Parts («) 
and (4) Charlie McCartliv, liowcvei, jumped up to second place 
in Part (t) as favorite radio stai, wlieieas m Pait {a) of the 
question he was m Position 9, and la Pait (4), m Position 4. Fur- 
theimore, Eddie Cantoi, Joe Penner, and Fannie Brice, tliice whose 
names did not appeal among the most popiilai choices in tlie first 
two parts of the question, wcie in Positions 5, 6 and 7 lespcctivcly 
m Part (r). 

The e;<pinn«tioii of these differences is probably quite involved 
One factoi, however, would seem important. Pciliaps the cliildicn, 
being still of young age, were compelled by shoitagc of radios, 
domination of parents, oi amiability, to listen to othci people's pre- 
tened programs. It is also possible that paicnts may liavc been 
deceived ai> to their children’s real picfcrences by leading into their 
judgments about the matter then own likes. No doubt many chil- 
dien by listening, laughing, and by words, expiessed appioval of 
many programs and stars they had to listen to, because some one 
else had selected the piogiam. Fuitheimoie, some chddrcn probably 
did enjoy piograms simply because their paicnts did so 

32 (fi) Does he go to the movies legutcrly, occasionally, selrhm, ot vcverf 



Kdn 

lA 

IB 

2A 

2B 

Total 

Regularly 


1 


1 

3 

5 

Occasionally 

10 

11 

15 

3 

17 

56 

Seldom 

19 

17 

10 

12 

11 

69 

Never 



2 



2 

Not an'in’eied , 






20 

Total 

29 

2& 

27 

16 

31 

152 

(b) If fic aUcuds, nvhat kinds of movies dors he piefei ^ 


Number answering 



126 



Niimbci not 

answering 


26 




Kdn 

lA 

IB 

2A 

2B 

Total 

Animated cartoons 

21 

2<5 

23 

13 

25 

108 

Shorts 

1 

6 

8 

6 

8 

35 

Travelogues 

1 

3 

S 

6 

15 

40 

Feature pictures 

4 

6 

6 

6 

14 

36 

Total 

39 

41 

4{) 

31 

62 

219 
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(c) Dfsciibc the iyl>cs he piifos iiiuic fully 


Types 

Kdn 

lA 

11) 

2A 

21) 

Total 

Shiilcy Temple 

7 

4 

4 

1 

3 

18 

Cai toons 

3 


3 

1 

5 

12 

Mickey Mouse 

2 

3 

1 

5 


11 

Child actois 


1 

2 

5 

2 

10 

Snow White 

t 


4 

1 

1 

1(1 

Musicals 

2 

2 

I 


3 

8 

Adventuic 


1 

2 


5 

8 

Cowboy 

1 

2 

1 

1 

1 

6 

Animals 

1 

1 

1 

1 

2 

(y 

Comedy, humor , 

1 


2 

1 

1 

5 

Walt Disney 

3 


1 

1 


5 

2 were named + times 





8 

3 were named 3 times 





9 

12 wcic naiiicd 2 tunes 





21 

24 svcrc named 1 time 





21 

Totals (52) 

10 

25 

40 

23 

3(1 

104 

(d) /r//o (DC Ills favoiUe movie sfais/ 

Whyi 



Numlici aiibwcimg 



81 


Numbci answering “i 

none” 


12 


Number not 

answering 


59 


Favontce 

Kdn 

lA 

11) 

2A 

21) 

Total 

Shirley Temple 

8 

9 

17 

3 

13 

SO 

Deanna Durbin 

2 

3 

4 

1 

5 

15 

Jane Witlicis 


2 

3 

1 

4 

10 

Sonjti Ilcnic 

1 


4 

2 

2 

9 

Mickey Mouse 

1 


a 

1 

4 

9 

Mickey Rooney 


1 

1 

1 

4 

7 

Freddie Bartholomew 

1 

3 


2 

6 

3 weie n.iincd 4 times 





12 

2 weie named 3 times 





fi 

4 svere named 2 times 





8 

25 weic named 1 tune 





25 

Total (H) 

17 

22 

49 

12 

57 

157 


Comments 

Only 20 paicnts did not /ans\yci tins q>icstion Tins innnbcr 
added to the two M’ho rcpoitcd that then chiUlren nevei went to 
the movies (both 1/i pupils), indicates that the motion pictures weie 
a consideiablc souice of intcicst to the voung chiUlicn of tins study. 
Only five, liowevei, attended “legulailv,” a term unliappilv not 
veiv deal, and only 56 went occasionalh Giade trends slniwccl 
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increasing attendance with age, but not a gicat diffcicnce. Eleven 
of the 31 \B pupils weie reported as "seldom” going to see the 
pictuies 

Pait (b) ashed for check on four gencial types of movies Ani¬ 
mated cai toons were far and away the most popnlai, having piac- 
tically as many choices as the other three put together Tliesc other 
three showed no marked difterences as childien’s prcfeienccs, except 
by the 2B children, who had inci eased interest in travelogues and 
feature pictuics 

Part (r) was designed to secuie fullei analysis of the answcis to 
Part (Zi). The results were not veiy helpful Apparently the 
paicnts had difficulty in finding appropriate words to describe more 
fully the general types of movies their cluldicn liked Some used 
descriptive terms, such as loniduce, comedy^ advent me, etc, others 
the names of stars, especially Shiilcy Temple and Deanna Durbiiij 
and others the subject mattei of the pictuies, such ns boats, battle¬ 
ships, fires, etc A better question statement, including a check list 
of teims, might have been more levealmg Fifty-two difteient de¬ 
scriptions weic given a total of 16+ times, and all grade levels were 
about equally represented 

Favoiite movie stais weie indicated 157 times by 81 parents le- 
sponding In addition, 12 parents reported no favoiitcs. Each 
grade level was well represented, }3crlinps the second giade clnldien 
showing more inteiest than the others, although the total foi tlic 
2A was low and that for the \B was high Shiilev Temple was the 
outstanding favorite, followed by three othei giil stars. Possibly 
this reflects the sex of the paicnt responding Little, if any, giade- 
level difterences weie shown by the figuies. There weie 41 stars 
named, only the seven given in the tabulation above receiving more 
than four choices. Among the iniscellancoub choices weie Eddie 
Piown, Popeve, Lone Rangei, Ritz Brotheis, Nelson Eddy, Maureen 
O’Sullivan, Joan Davis, and Jeannette McDonald 

The question was added to the request foi the names 

of movie stars, Very few attempts were made to answer this queiy 
Most of those which were given sound adult lathci than childish in 
their appinisal of the stars Such teims as "child piodigy,” "envoys 
smfjing and dancing,” "hnmoi” "good atitng" "dashing and adven- 
Unous,” "talent in mnchievonwesi,” "cwh,” "beautiful and giace- 
fnl,” suggest adult judgments This tendency of parents to project 
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themselves into then childien’s experiences and tlius to mterpici 
then children s motives, thinking, and feeling is a failing too \vcll 
iccognized to necessitate long discussion heie On the other hand, 
It IS cntiiely possible tliat a second grade or even a kiiideigarten 
pupil may like Jane Withers, for instance, because she is “cute” m 
something of the same sense ns the mothci tliinks so. 'Ihc nuinbei 
oi reasons give-} gi.idc Jevd-f u.i6 AV/a, 5, L‘J, 5, IB. 4, 2J, 0, 
2B, 16 

33 (/j) Which atC his javoiite co/hic sIii/>s? 

Nuinber answering 111 

Nuirliei answeung "none” , 7 

Niimbei not answering 34- 


Chnrncttis and ivpes Kiln 

lA 

IH 

2A 

2H 

Toial 

MicUy Mouse 

3 

6 

5 

I 

3 

17 

Kat/enjamincr 1 wins 

4 


S 

1 

6 

16 

Uick Tracy 

2 

4 

1 


7 

U 

Popeye 

2 

2 

3 

3 

2 

L2 

Jiggs anil Maggie 

1 

4 

2 

1 

2 

10 

Peter KabLut 

5 

2 


1 

1 

9 

Plondic 

1 

1 

3 

} 

2 

8 

Skippy 


2 

2 

1 

1 

6 

Mary Mix-iip 

2 

1 

2 


1 

6 

Flash Goidon 

1 

4 



1 

6 

Smiling Jack 

1 

1 

1 


3 

6 

5 were named S times 







each 






25 

4 vere named 4 times 







each 






16 

6 were named 3 times 







each 






18 

11 Were named 2 nmi-s 







each 






22 

36 weie named 1 lime 






36 

Totals (73) 

39 

44 

44 

22 

78 

227 

Total numbei of coin- 







ICS n.nned 

25 

22 

28 

19 

ts 


(b) Whcic me they foiuici^ 







Number answering 



100 


Number not answering 


52 


Neiv York American 





22 


The News 





17 


Herald Tribune 





14 


Mirror 





Ilf 

101 

The Journal 





10 


Worlcl-TelegraiTi 





9 


The New York Sun 





6 


Newsp.ipeis 





32 
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Movies 5 

Comic books 5 

Magazines 1 

Drawing set 1 

Totals (11) 113 

Comments 

One hundied and eleven patents leplicd that then childicn had 
favotite comic stiips The distribution was laigc foi all grade levels, 
tlie 2B group showing, however, a definite use in interest not 
appaient before that level Seventy-three difteient chaiactcis weie 
named as favorites 227 times The first half dozen had nearly the 
same number of choices Theic was little evidence of grade differ¬ 
ences among the ranking favorites 
The icplies to the questions asking toi the souices of the covnic 
stiips prcfcircd by the childicn brought out the mteiesting fact 
that neaily all childicn used newspapeis The movies wcic named 
but five times, and comic books but five tunes This lattci source 
has, during the last few veais, grown by leaps and bounds as a 
hard-pressing rival of the comic sections of the newspapers Appar- 
cntlv these voiing children had not yet sought it very generally 
The replies to the questions on the radio, movies and comics 
indicate their dominating part in the interests of the young childicn 
studied. Great vniietv, rather than limitation of interests to a few 
cliaiacters or types, seems to be the nature of these children’s in- 
teiosts The obvious suggestion to methodology is tliat, if children's 
mteicsts aic to be used in teaching them to lend, then their intcicsts 
in mateiials of or like the radio, movies, and comics should be gen¬ 
erously drawn upon Of the three, it would seem that the comics 
offer the greatest opportunity because stiucturally they arc reading 
materials These should be used only with careful guidance, how¬ 
ever, as it has been shown that “the English of tire comic cartoons 
was carried ovci into the language of the childicn too often to be 
attributed to chance” (1) 

This conclusion seems paiticularly impiessive in the light of the 
relatively rich and contiolled home and other out-of-school intciests 
in the lives of the piivileged children here studied For children less 
veil piovided vith vaiied and wholesome interests and activities, 
the radio, movies, and comics occupy an even more dominating place 
in their experiences (3) 
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Two questions sought infoimation upon the ettcct of othcis than 
p.iicnts upon the childicn, find that of otlier liuiguagcs than EnglislL 


3+ (fl) Is the child tnnd foi by a iiiiise or ijovtrness'^ 

Yes 

f)0 

Nuisc 

11 

No 

59 

No answer 

2Z 

(/i) // jo, jor lio<w iovij hns iliis brev iltc ense^ 

AU\ ays 

3S 

3 years 

7 

1 year 

ts 

(t) JVfmt hns been her influence on tin child 

III tegnid to iiiidimi and 

hintjuagc'^ 


Good 

12 

No iiiducncc 

S 

No good 

6 

Goirnan 

+ 

35 (rt) lias the child hod Lonlacl lu/A loii/jnaac olhci than ViujUsh^ 

Yes 

63 

No 

60 

No nnswti 

29 

{b) If so, desetibe 


Fionch 

27 

German 

21 

Norw’cgian 

3 

Italian 

3 

COMMFNr 


A large piopoition of the^c childicn were 

influenced bv nuiscs or 

govcinesses, but the cftccts lepnited wcie too mc.igci to be of any 

value Eithci the paiciUs were uinvilliiiE to comment on this ciiies- 

tion 01 unable to come to a conclusion. These f.ictois of otliei I.in- 

guage and of paient substitute arc so complicated by Supcnoi pio- 

visions of living condition and, piobably, of 

mental level, that tlicv 

would be very difficult to dcteimmc witlioul much mmc extended 

and caicful investigation 


36 JFbni olhci fnclors besides those nheady 

iiidicnicd hove influenced 

your child’s tending outside of school^ D 

esenbe 

Play groniis 

27 

Classes 

13 

Language 


Religion 


Dramatics 


Arts and Crafts 


Stoiy hours at niuseinns 


etc 


Oehci s 


Numlier answentifi “none” 

10 

Niniibcr not answciing 

102 
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The small numbei ol replies to this ciuestion indicates that the 
paicnts were aware of few or no othci factois which matciially 
influenced the leading activities of their childien 

Summary and Conclusions 

Data on icadmg interests of children in kindeigarteii and fiist 
and second grades of the Huntei Model School, were seemed fiom 
paients bv means of a qiicbtionnaire The pupils came fiom' homes 
of superior privileges. The paicnts’ replies to many of tlie items 
were, doubtless, somewhat affected by lapse of memory, by natural 
parental bias, and by othei subjective factois which may have weak¬ 
ened the validity of then testimony Hotvevci, the tcadiers of the 
clnldien conceincd felt that the replies were of value and in general 
quite valid There were evidences of ‘'internal consistency” and 
cffoits to be accuiAte in the data when they were tabulated and 
analyzed 

The main conclusions suggested by the replies aie! 

1 These children evinced an intciest in leading long bcfoie 
entrance into school 

2 They m^cio inteiested both in the mateiials of reading and 
in learning to icnd. 

3 In niasteiing the mechanics of reading these childien weie 
dc/imtcly mtciested, among othci things, in letters and numbeis. 

4. Home piovisions piobably favoiecl eaily leading intciests, 
since at an cnily ngc many chlldien’s books were available and adults 
lead and told stories to them 

5 Reading piefereiices of the children, as adjudged by the 
paients, weie vaiicd and showed only small giadc-level difteicnces. 

6 Many books were owned by the children and most of them 
were gifts from parents, relatives, and friends 

7. Parents icpoitcd that leading difficulties were laic 

8 Diamatic play with real and imaginary childien, but not with 
paicnts 01 governesses, was common, 

9. A considerable vaiiety of favoiite ladio piogiams and stars, 
of movies and actois, and comic stiips and chaiacters, wa& leportcil 
Giade-level diftercnces weie not stiiking, although the 2B children 
seemed to be extending their inteiests quite definitely beyond those 
of the 2A and othci youngci groups, 



I R \NK '1 -WII SON 


m 


RlI FRfNCLS 

1 Brumbaugh, F llic coiihls niul lIhUIicii’s vociihuKin I'hin iUig 

Rev, 1939, 18, No 2. 

2 Gates, A I Btsal pimciiiles in reading readiness, ttstuig Itnch, 

Coll Rec, 1937, 40, 49S-S06 

3 Lehman, II C, WinY, P A 'I he Loinpeni.itorj funtiion of ilit 

Sunday tunny paper J Jppl Psychol, 1939, 11, 202-211 
4, Wilson, F T, 1 Burke, A Rinding re.ulincvs m a progicssnc school 
Teach Colt Rcc, 1937, 38, 56S-SSO 

5 Whson, F T, FitMMiNn, C W, Burke, A, ^ Garrison, t G Rend¬ 
ing progress in kindergarten niul pninaiv grades Item Sch J, 
1938, 88, No 6 

Depaitvjenl of Education 
Ehinier College 
New Yoilt Ciiy 






The Journal of Genetic Psychoh/iy, 1941, 68, 391-105 


PERSONALITY CHANGES ACCOMPANYING ORGANIC 
PRAIN LESIONS' HI. A STUDY OF PRE- 
ADOLESCEN'P CHILDREN"- 

Department of J^emoloify and Ncurosuujcry, McGill Umvcisiiy, and tin 
Montreal Neurological Insliliile 


M, R Harkowcr-Erickson 

VVjth the CoJlihoNltion of F R MmIc, Neiv Vork Cilv 


A Gcnlral StatI'Miwi' or Tiir PiionriM 

The three cases to be considered in this study were children of 
fioin 12 to 13 ycais of .ige, paticntSs at the Moutie.il Neuioloi'ical 
Institute In all three the presence of a laifje organic hiain lesion 
had been established clinicallv. Since the lesions weic of vciy diflci- 
ent kinds, and the psychological pictiuL pic&cntcd by the chilclicn also 
stillcingly diffcicnt one fiom the othei, we are picscnting the cases 
in detail Oui purpose is to conclatc the known anatomical and 
physiological data with the behavioural and intellectual chaiactcr- 
istics of the childien, ns cvidciKcd in psjcliomctiic tests, bv the 
Rorschacli method of personality evaluation, and in the comments 
fiom the parents and muses. ' 

While a more detailed discussion ot the oiganii, conditions will be 
given in each ease, we may epitomiz-e the difteiciit anatomical pic¬ 
tures as follows Cerse 1, a well locah/ed, iion-coitical lesion which 
had pioduced no incieased intiaciamal picssiiic, Cose 2, a laige 
infiltiating lesion of the ceiehelliim and inidhiaiii, which h.id (uo- 
duced a marked mcicasc of intiacramal pressure, Cose 3, a large 
diffuse .irea of atiophv witli a localized epileptiform focus in the 
left hcinisplieie, parietal-tcmpo/al-occiintal region 

Table 1 gives a biicf lesume of the piincipal Llinical facts anil 
psychological pioccdurcs 

B Tiiii: PsYciioiOGiCAi, Data 

The psychological data conccining these tinee patients are de¬ 
rived fiom several souices 

“Accepted foi pulihcalinn by Leonard Ciriiiichacl of the Kditonal Hoard, 
and leceived in tbe Lditorial Oflicc on Fclnii.irv 6, 1940 ' 
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TABLE 1 



Summarizing Clinical 

> 

> 

PSYUIOI OOICAL 

Pnocunuius 

Case 

Age 

Cliiucal diagnosis 

Opel all! e 
proceduie 

Pieopeiativc 
psjclmlogiL.il 
in veslignlions 

Postupei ative 
psyi holi)giCii| 
iiivcstiKatioiib 

1 

12 

Epithelioma of the 
crnniophniyngeal 
pouch 

Removal 
of tiiinoui 
by Di W, 
Etnfitld 

Billet {L) 
Kohs blocks 
Roischach 
Paient's coJn- 
nieiita 

Niii ses’ com¬ 
ments 

Binct (M) 

Kohs blocks 
Roischnch 

Pai cut’s 
coirmcnls 

Nni ses’ 
comments 

2 

13 

Astiocytoma of the 


Binel {L) 




cerebollum and 


Rorschach 




brainstem 


Paient's 




Iiicrensed mtin* 


comments 




cranial pressure 




3 

12 

Scuuies 

Removal 

Binet (L) 

Binet (ilf) 



Pol ciicephaly left 

fiom par- 

Kulis hlocks 

Kohs blocks 



purlctnl-temporal 

temp-Qcc* 

Roischnch 

Rorschach 



occipital region 

region by 

PdlCIlt's 

Pni cat's 




Di liilvidgc comments 

comments 





Nil 1 ses’ 

Nurses’ 





coininciits. 

comments 


1. Each child was exaininctl by the Binet (Foim L) and the 
Rorschach method of personalilv evaluation, when fust admitted 
to hospital In addition to these, Cases 1 and 3 also took the Kohs 
blocks perfoimancc test Aftci opciation, when a full iccovery had 
taken place, a sjmilai cxanhnaUon was given (Cases 1 and 3) 

2. Fuither information concerning the patients was obtained 
fiom the paients, with refeicnce to both pic- and postoperative 
behaviour 

3. Clinical obscivations, and notes made bv the nurses on the 
childicn’s behaviour in liospital weie also obtained 

4 A valuable addition to the study was aftnrded the “blind 
analysis” of each child’s Roischach record by F R Miale of New 
York Cit^ Foi such an analysis, the complete Rorschach lecoid, 
togethei with the sex and age of the child, was sent for a per¬ 
sonality diagnosis, without icfeiencc to the piohlem conceined It 
should be noticed how the detailed personality descriptions fit in 
with the infoimation concerning the cliildicn deiivcd fiom other 
sources It must also be remembered that the Rorscliach analyst 
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making such a “blind diagnosis" lias ncvci seen the cliildien con¬ 
cerned, and has no way of foiming a clinical opinion uiiKcimiiR 
them 


C Individuu- C\sf riisroRtis 
1 Case Ij Epithehorna of the Cinntophaiyni/cal Pouch 

1 Ills patient, a 12 icat old bov, had a lihtoiv nt pciioilntal head¬ 
ache foi one year and a ictaidation of gicnvth fm two lears On 
admission to the Ncuiological Institute ni INIaich, l^l*), encciilta- 
logiaphy levcalcd a “cianiophaivngioma presentinu maikcd l dei¬ 
fication ” Electioeneeplialop;!apin’ levealcd “delta waves oiiginating 
deep in the fiontal legioin lelativeiy noinial coitiuil activity 
picsenl fiom postciioi head logioiis." On Mtiich 21, 1910, a “light 
fiontal osteoplastic cianiotomv and icmoval of tiimmii” was pci- 
foimcd by Di. Penfidd, A fuithci dcsciiption of the Lumom at 
opcifitioii IS given by Di. Pcnficld 

was nil c()i(licl(uiiin of (lie ciaiitoph'iiwiyic'nl ihiikIi ividi 
n small ninouiU of lliinl antciiorl} A Inigu iimouiu of calcified 
solid mntciin) iii the body of the luninin, aiul n ccllnlu pniiioii 
of the tnmoin posttiioilv Obvioublv the tninnin nuist liiyu hocn 
giowiiK; in & bnckwaid dircrlion It svas defiiutolj above llie 
dinphrngm of the sclln, niul hail pushed the dia{iliiagm down- 
ward It hnd stretched the optic inncs Krenth 'Ihe icinovil 
was apparently complete 

This patient made a good reuneiy 

a Pie-opetative, psychological e>,amiuniioii, 

1. Psychometiic c\ammatioii Binet Foiiii L, IQ 163, Kolis 
blocks, m.t\imum scoie of 133 Roischacli examiii.ition •^ubst.mti- 
ated the evidence of icmaikahic mtcllcLtiial capacity and niituritv, 
emphasized the withdifiwal into himself, and the lack of all social 
contacts of an viiululy intiovcitcd pcisoii.dity 

2 The icpoits fiom this patient’s paients may al-o he consid- 
eied as dealing both with the stiictly intellectual, and the moic 
gcnoial pcisonality pictiiic Concciiiiiig the hist the motlici -writes 

“He lias nlwavs been very Iniglit and intclligoiu and lias done 
very well at school, being away ahead of most bo}H of Ins own 
age 111 lessons Stud)mg has always come easily to him Tie is 
f)iiite a dicamer, and will sit foi a long time wiili Ins thoughts 
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apparently fai removed from Ins surroiindiliys ” Conccining ‘ 
other aspects of his personality she wiitcs “He has ahv‘iys been 
of a shy and rdther letiiing (lispositioii, he makes vciy few 
leal filends I coiild almost eoiint on one hand the few tiint 
he IS leallj intiinale ^vith Outside of books and imisic, of 
which he is very fond, we hnd it didiciik to keep him ocLlipicd 
He IS not ithilIi inteiestcd in outside sports, oi mechanical thiiiKs 
as so many boys arc For the last tsvo vcnis especially he has 
been very qiiict, and far more inclined to sit and listen to tlic 
grown-ups consersation than be outside with his brothci and 
othci boys” 

3 Intelestmg comments, conccining this boy whose unusiinl 
maturity was ically stiiking in evciyday occunences, aie made by 
the iiencl nuise, foi example “He complains veiy little, he is Ctilm, 
quiet, self-possessed beyond his yeais” and again “Hd is cxticmcly 
reticent, contioUcd, blight and clieeifiil. Extiemelv cooperative” 

4 The blind analysis of the pieopeiativc Roischach record is 
given heic 

Rcpoit fioin !•' R Mralc oti the RoisifiaiJi blind attaUns 
(Record 1 ) 

This IS the Roischnch iccoid of an exceedingly billhanc boy 
whose intelkctiiAl devetopment has gone '-o fai beyond his 
social dcselopment, Hint lus whole life goes on within himself 
there IS no contact at nil with his sunuundings The di'Ciepnncy 
between Ins intioveisinl nnd oxtioveisinl developmental level 
IS so gienc and so sinking tlnu one gets the iinpiession ih.it 
nioic than the accident of a paiticilhir psychological life situa- 
iion has been at woik 

Furtheimore, one gets the impression that the boy has not 
nhvnys been so withdrawn ’’Ihm iinpiession is deiiscd fiom 
two souices in the lecord Fn^t of all, the tactois iildn-ating his 
bfisii emotional cap.acities all point consistently in the diiection 
of a personality wlucli is "ambi-eiiual,” a peisonality. in othei 
woids, that has the potentialities for a balance between innci 
and outer living 'Ihe second indication that the tietneiuloiis 
intio\ersion is not pait of the basic peisonality set-up is the 
quality of his intioveisial le.ictions Foi they are not the in¬ 
fantile reactions of the individual wlio has no cnntatl with 
reality Rnthci they constitute n phantasy and a creative ming- 
ination of a very high, quite miitiiic ordei 

He IS veiy ambitious, but his intellectual and creative capaci¬ 
ties arc so gicat that they go beyond even his ambition, theiehy 
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leaving him mth creative abilities which have no millet in 
expressum Thus the cicativity is tiiniecl luck on liiiiiself, lakes 
the form of pieoccupntion ivitli the inner winkings of In'! own 
miiuip making him withdraw more and moie fioiii social con¬ 
tacts and affective liMlig 

The gieat dangei is that the l)o> will lie iniintlalcd bv his 
phantasy, and lose all contact with the real world For he has 
now little conscious coiuiol, and no real rcbmoiiship with 
others, to balance the tieintncloi|sl\ powcifnl urges that arise 
from within 

Tlierc Die several hopeful signs, howevcM, of fattnrs in the 
pcisonality which keep the connection wilh ic.ilitj («) 'Ihc 
boy's thinking is logical and ordeilj, wliile not ngid (/') '’I lie 
"inclcv nf steicotypy" is at an optimal level (t) Ills strong 
phnntasv docs not lead him into esoteric fields, he is nhlu to 
eonfoim to ihe demands of euiue’lUinn, and posscssts (oininon 
sense 

'lo rctiiini thciefoie, (o out iinpiession that llieie is sonic 
specirie factor in the patient’s life at present ihiit is taiisniK so 
diastic n withdiavsal ftom emotional involvement with liis siir< 
roundings, one might sentuic to suggest that if this factor, 
whatevci its natnic, cciulcl he lemosed, the ho. could be set on 
his Wiiv to a healthv iind pioductise development 

h Poiiupeiaiwc, fxtychohf/uol e\amin(tiio)i 

1 Psytliumetiic cxftniin.uinn Pinct (Foim M) IQ 16H, Kohb 
blocks, maximum scoie Hi Roischacli cxiimin.itioii levcalod c'vseti' 
tipllv tlic snmc pcison.tlitv stuii.tmc, vviih the Lh.ii.iLCCiistR iiitio- 
veisioii, and intellectual iiutuiiu but fiave evidence ni the patients 
having undcigoiie n diastiL psychological expeticnee concerning 
which lie WMs anxious and aiipichciisivc 

2 The postopci.itive comments of the p.uenls aic that. 

'rlicrc is liulc 01 no ihaiigc in him at all, cstepi m a few 
things that me the icsiilt of weakness iiul iiiiulonn ncncs I 
think He has vciv little lesistancc oi nenc to bc.ii jiain oi 
hint As you may know he has lo lin\L "lupo” injections all 
the time, and at times, the diead of limn seems ahiiosi moic 
than he can stand lie used to go (|uitc biavch to the dentist 
before his opeiation, foi instance, ind hue a toolli pulled, iill 
alone, but now the \.ei\ thought of it in.ikes him sluulder 

3 The nurses’ comments jcveal that, following a pciiotl in 
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which he wai li>pei^cnsitivc!, iiutable, impatient, shGwinj>: heluvioui 
in “shaip contrast to his calm, seicne, almost stoical pieopeiativc be- 
havioui,” he had icliiiiied to appioMiimtcly liis noimal mode of 
icactions betoie leaving hospital 

4. The blind analysis of the second Roischath lecoid is given 
hcie: 

Willie much of the basic pcisonahty stiiictuic icmains the 
same, tlieic aie seveuil “striking changes evidenced in the second 
iccoul The nature and concent of the «iibjcct's iniici life 
remains unchanged, as does his isolation fioni the enviionnient 
The factoi that has changed, however, lias changed to a degice 
that ih sinitling when one consideis that the inteival between 
the two itcorcls is a mattei of weeks Foi in the space of ap- 
pioxiniatelv one nuuUh, .1 peisonnlity which lacked conscious 
conliul to an almost aslountling dcgice. Ins assiiincd nn eiii' 
phaaia on coiUiol which has piogicsscd to the point of consUic- 
tion, and threatens to tliiottle nil spontnneltv 
One limy infci, theiefore, that nn anxlcty-producing factoi 
of great potency iiuiat have appeared in the suhjccds life duiing 
the iiitcival between the two iccuida Foi only such nn occtii- 
lence could explain such aiulden and cliastic cnnstiiction Not 
only has the efPoit nt contiol incicnseel so nmikedly, but the 
content of the mental life of this biillinnt buy has tnk.cn on 
evidences of ateicotypy, and he no longci daics to be original 
It 18 imposaiblc, liowcvei, that this constiictlon may lend 
ultimately to n bcttei adjusimcnt It may he that for a person 
as much at the ineicy of his Intioveiainl iiigcs as this boy has 
been, n neccssaiy step m the development of social adaptation 
must be a period in which emphasis on intcllcctiinl contiol is 
the prime motivating powei in the pcisonahty It may be, in 
otliei words, that hefoie daiing to deal with exteinal lealitv, 
this boy has needed to try to get his dealings with his innet 
rcalily thoroughly under contiol. 

There aie a numbei of factors in the second iccord which 
may be iiidicatois of a positive dcyelopment Outstanding 
among these factois is the mcicascd flexibility in mental ap¬ 
proach While in the fiist recoul details wcic often neglected 
for the sake of abstiactlon and geiieiali/ation, thcic is m the 
second lecoid a more healthy bnlaiicc between ambitious gen¬ 
eralization and the capacity to deal with the concictc details of 
everyclav living There is also an increased emphasis on keen 
observation, and an increase in the vaiictv of the content of 
his interests While this is in appaiont coniiadiction to the pie- 
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vious statement tint mciitnl steicol3'pv incicasccl, ilietc n nn 
.ictUiil (lisciep.incy Foi the mcrca'ic m flexibilitv has liccii in tlie 
tliicction of conformity, not of oiigiiiaUlv 
Only fiiiihei slndv of this hov, with, foi example, another 
Rorschach iccoid after six inoit months, will be able to indi¬ 
cate at all conclusively whcthci it is tin, aiiMcly niul constiin- 
tion, 01 the incienscci flexibiliiv which will iilimiately tnniniih 

2 Case 2, Ast)oc)iioma of Cetcbellum and Biam Sleiiij hnicmcd 
Intidcmnwl Pic^auic 

This patient, a 13 je.ii old boy, had a liisloiy ot tlncc months’ 
headache and diz/.iness, and one month’s vomiting Sta^igciiiiK gait 
had been noticed for fmn months 

On admission to the Montieal Nc’ lological Institute lie ^vms 
found to have incieascd inti.iciam.al picssurc A suboccipital ciani- 
otomy peifoimcd by Di Penficld revealed “an unusually large 
glioma which was not cv^tic and which infiltiatcd both the latcinl 
wall of the fouith vcntiiclc, and the flooi . it pciietialcd a 
consideiable distance into the medulla oblongata” The final diag¬ 
nosis of “astiocytoma of the ccicbcllum invading tlic medulla in the 
caudal Iialf of the flooi of tlie fouith vcntiiclc uas made in this casCi 

Untoitunatelv this patient died, so that no postopciativc psycho¬ 
logical examination was possible 

a. Pi cope} atm, psycliolotjicd esamiiiation 

1 Psychomctiic examination icvcalcd an IQ of 68 on Binct (L). 
Roiscliach examination levealcd maikcd constuction, and povcity of 
psycinc ic.ictivitv a recoid unmistakably indicative of the psycho¬ 
logical distuibancc found in cases of infilliatiiig tunioui, and high 
intiacianial picssiuc (1) 

2 Comments fiom the parents icvcalcd tliat this boy liad been 
showing “emotional clinngcs” toi a vear That he was also diowsy 
and untidy. 

3 This patient was only in hospital foi two days piior to oper¬ 
ation, so that no comments fioni the nurses concerning his behaviour 
arc available However, he presented chnicallv a supeificinllv bright 
pictuic, not at all justified by tlie llinet scoie oi the Roiscliach 
evaluation 

4 The blind analysis of the iccoid is given here 
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The peisonality revealed in this Rorschach rccoid is clearly 
one that has been piofoundly alfectcd by an organic disUiibancc 
of the cuural ncivoiis system It bears a m.nked itsemblance 
to the Roischach records of adults with large ceiebral 
tumours ( 1 , 2 ) The personality is restrictetl cnllitly to the 
simplest and most primitive toim of reaction, is iltogcthci 
stereotyped, with no possibility of spontantiiy. llic intclligciiLe 
IS somewhat below the hoideriinL bitwctn feebleminded and 
noimat 

3 Cfise 3j PoiPHcepluilv Left Pajieid-Tempoial-OLLipifal Region 

Pre- and postopciativc psychological examination obtained. Tins 
patient, a 12 ycai old giil, had hnd sciziues since the age of three 
Admitted to the Ncutological Institute in Match, 1939, when 
pneumo-enccphalogiaphy levealed, "evidence ot diftitsu ceiebral 
atiophy much gieatci in the left hcmisiphcie The posies io\ poitvon 
of the left hemispheic has been completely destioyeil, paiticulaily 
the occipital lobe, but aUo the p.uietal lobe " Electioenccplialogiaphy 
revealed, "epileptifoim focus, in the left occipit.il pole, fiom this 
point dclt.t waves aie obtained almost continuously " 

A left pancto-occipital osteoplastic cinmotomy was pcrtoimcd by 
Dr Elvidge, with icmoval of the focal epileptogenic aiea of the 
hiain, including occipital lobectomy (sec diagram of lemoval). 

The patient made a vciy lapid lecoveiy, and was tested a few 
days nftei her dischaige from hospital, less than one month aftci 
the opeiation 

a PieopeialivCj psychologittil exaimiuition 

1. Examination by the Rmct (Foim L) gave an 10 of 56 The 
patient was unable to complete any of the items in the examination 
with the Kolis blocks RoischnJi examination levcalcd that despite 
the lack of intellectual contiol, and the grave emotional distuibance, 
that this patient had capacities much highei than wcie indicated by 
the Binet scoie, and the failure on the Kohs blocks 

2 Something of the bchavioui pioblcm which this child had pie- 
sented is seen in the comments of the paients given in the case 
history 

When n b.iby slic .ippeared to be quite noinial, even up to the 
age of 5-6 yeais old But since that time she defiiuttly ‘lecmed 
to be mentally underdeveloped, would laugh oasilv, ciy easilv, 
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wouUl try to compciibati. for her Inuk' of iiiulerslaiulmj:, and 
lack, of mental ability by overdoinR her icnctions in iin* 
explained laughter exaggerated evpicvsions of p.iiii, cu 
. In plav A\i(h nthei ehikiren, \vheu tluM uoiild lr\ .iiul 
avoid hei, she would always seek Icadeiship and would try to 
influence the otheis aftei her own will 

3 Comments b}' the muses on tins p.iticnt show hei .ns* 

Nois\, talkative, jumpy \cr\ iinmoperativt muon- 
trolled Having teinpei tniUruins in which sht seicams, liissts 
heiself about Sin, is iiiitablc, noisy and tc'-tlcss bliL tliiLW a 
book at a patient who annojed her 

4 The blind analysis of tins patient’* RorselniLb iceoul is ^ivcn 
hcic. 

Tins 16 till Roischach record of n cliild \shiisc hnsu capaci¬ 
ties foi intcllcctiinl acincvcmciit and csvn foi cnnitiona] adjust¬ 
ment aic probably above avciago IIowcvci, sonic sciioiis block 
to normal dcvclojinicnt lias been piescni, and has nitcrfcicd to 
n licmciidoiis dcK‘eC| so that lur utiial acIucscmicMt Icsul is 
very low, and hci emotional adjustment altogcthci inelTuclunl 
The iiucifciing factor has affected (lie ivbolc pcisiuialitv, icii- 
denng the emotional contiol (jiiite inadc(|iiaic> and leaving (he 
child uttcily exposed to affective stimuli So hclplcsslv exposed 
to cxtroveisial stinuilntion is this subject that thcic lias hecn 
almost no opportuiuly to develop an\ mnci stnbilitv with whom 
to coiinteiact the affective lability Uei inner life consists 
mainly of scif-consctmisiiess Howcvci, tins self-consuoiisiSLss is 
on a matiiie level that is in inaikcd contiast to othci aspects 
of the iicisonalilv It has a laigc coiiipoiient of insight .uul 
lealistic sclf-cvnliiatioii Ilowcvei, lliis insight into Iiei own 
Loiulilion makes hei situation even niiiu dillicult foi lioi, and 
gives use to stiong negative bchavinui in livi lelntions to 
othcis 

h, Vostopeiolive, psyi holoi/uol cxarnii/aln/ii 

1 Examination on the liinct ^.mvc .in IQ of The peifoim- 
ance on the Kolis bloclts was an iinpiovement ovci the pieopetative 
failiiie she completed the fiist tluce items Roischach examination 
leflectcd a chaiiKC towMuls gic.itci coiitiol, and indicated that a 
maiked impiovement in moic adjusted social hehavioi could he 
expected 
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2. Two letters fioin the niothei, two months, and foui months 
postopeiativdy, give mdicntiun that this expected adjustment lin^ 
come to pass The fust leads, “On the whole she is moic icason- 
able" . and concerning bci ability. “Recently at school m a class 
of girls her own age, she won a piizc foi leciting tlic Htii cluiptei 
of St. John, Verses 1-6 " The second lettci comments, “She is decid¬ 
edly improved . . much quieter and able to icasoii much bcttei ’’ 

3 The comments of the muses dining hei hospital peiiod fall 
m line with these obseivations Such comment a\c 

She IS much moie coupeiative, contiolled, talks less foolishly 
She IS nioie pleasant She is continuing to be quitter than 
before operation, more coopciativc, less foolish, mnie inteicsted 
and less violently noisy 

4. The Roischncli lecorcl when subjected to a “blind analysib” 
mdicates tlic following* 

While the second iccoid is not that of a noimnl child, thcic 
is evidence of mniked Impiovemcnt The distmbnncc aiul con- 
Aict svliich nt the time of the first lecoid wcic nll-pcivncllng, 
now opciate in a more ciicumscilbed nica of the pcrsoimhty, 
giving n picliiic of ncuiotic conflict latlici than of a profoundly 
disturbed total personality Ailhough the subject is still vciy 
labile cmotionnlly, her nbility to lespond m an adjusted mnnnci 
has increased greatly. She is not as snlf-cQiisclciu't as she was, 
and thcic me some cffoits, although they arc still incllcctunl, 
in the direction of the development of innei stability Despite 
the disturbance which is still a fnctoi in this personality) and 
despite the fact that the intellectual achievement level is fai 
below the basic intellectual capacities, she must now piesent 
n picture of near-noinial social behavioiu, in marked conti.ist 
to her pievious explosive mode of lesponse 

D. Comparison of the Psychological Pictures of the 
Three Patients 

It will be seen fiom a consideiation of these thiec cases, that the 
psychological picture presented by each is veiy difleicnt Case 1 is 
that of ail exceptionally brilliant boy foi whom the picsence of an 
organic lesion in no wav inteifeied wuti his intellectual capacities 
While wc aie not picpaicd to say fiom this one case that the lesion 
in this location contributed diicctly to, oi piodiiced this precocious 
mental development, it might well be that some distuibaiicc of 
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pituitary 01 of hypothalamic function was .i factoi conceiucd While 
this IS piohlcm.itical it is veiy likely that the lesion indirectly aftcct- 
cd the total psychological pictutc, foi as u lesiilt of ficqiicnt head¬ 
aches, and letarded physical giowtli this boj may well have been 
an\ious to avoid the moie boistcious play of clnldicn of his own 
age, and in consequence have icticatcd moie and inoic into his own 
world Case 2 icpiescnts a supeificiaUy mnmal youngster who is 
shown psychometiically, howcvci, to be barely noimal, and whose 
pcisonality striictuie as evidenced in tlic Roischacli, is identical 
to that found among adult patients with infiltiating hiain tuiiioiiis 
Case 3 shows a "bchavioi piohicni” child, noisy, iincontiolled, iii- 
adeqii.itely equipped intellectually to deal with hci labile emotions, 
Opeiative intcivcntion, and the removal of the focus giving use to 
epileptiform waves, lesulted in a social Kadjustment which uas 
quite maikcd 

E SuMM\itvANi) Conclusions 

Thice 12-13 year old clnldicn, witli tisiablislicd oiganic biain 
lesions were examined psychologically Tlie mens and tjpes of the 
lesions wcic an epicliulioiiia of the crmiiopharyngcal poucli, an astro¬ 
cytoma of the ceiebellum and midlnain, a diftuse atrophy of the 
brain with a localized cpilcptifoim focus in the left paiictal-tcmpoial- 
occipital region Piychological examination consisted of the 1937 
revision of the Ihnet (Foims L and il/), the Kolis blocks, and the 
Roischadi method of pcisonality evaluation, and was suiiplcmcntcd 
by icpoits from the parents and nurses 

Thice distinct pbjxhological pictuics wcic found picopciativdy 
an exceptionally matuie, intelligent introvcited child, a icstnctcd 
and steieotyped peisonalitr pictuic with low intelligence, and an 
ovcicxcitcd, uncontiolled disoiganived pcisonality 

In both cases where postopeiative psychological examination was 
obtained, no damage to the intellectual level or personality stiucturc 
was indicated In Case 1 the s.imc exceptional pcrfoiiuance was ob¬ 
tained postopciativelv In Case 3, while the Ihnct scoie icmamed 
unchanged, the RorhcliacJi indicated that a dclinitc inipiovcmcnt in 
social adjustment might be expected This was amply confiimed by 
the paient’s reports aftci scvcial months Our gencial conclusion 
IS that psycliologic.il study and the Rorscliacli method in paiticular, 
may lead to the discoveiv of consistent patterns of bchavioi accom¬ 
panying difteient types of organic brain lesions 
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Appendix 

A rather simple manner in ’vvhicli the peisoiicility pictures pie- 
sented by these three chilclien may be contrasted with each other, 
and with the lecoid of a hypothetical normal, is. achieved by com¬ 
parison of the graphs given in the Figures 1-6 The scoiing used 
IS that of the Roibchach Rcscaich Exchange Although the liypo- 
thetical normal is that of an adult, and while moic FM scoics 
would be considered noimal in a child of 12-13, the essentially 
normal person, child oi adult, will have a personality pictme with 
a distiibution appioximating that in Figuie 1. The cxttaordinary 
introversion of Case 1, the poverty of the personality pictuie in Case 
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2, and tlic unconti oiled cmutmn.il responsiveness of C,isc 3, show 
up in marked contiast to the moic “oidiiiaiv” well hal.mccd nciim.il 
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A Intuoduciion 

Facility in tlie use of l.ini^uafic has lonfj been .issociated with hit^li 
intelligence Fascinating anecdotal explanations of tlie lel.itionsliips 
of gencial ability to expcitncss in veili.ili/.itit'ii and ihi'toiic pieccdc 
by man\' vcais the cxpeiiniLiital investipatinns of tins icliitiniiship 
Bacon (2) has said "to him who has little oi no knowledge on the 
subject pioposcd, places (methods, sciitiiics) of invention ate of no 
service, and on tlie othci hand, lie who is leadv piovidril with mat¬ 
ter applicable to the point in question 'will, oten without ait and 
places of invention (although pcihaps not c\pcditioLislv and easily), 
discovci and pioduce aiguments" Expeiimcntal iincHtigations of 
this iclafcionship genciallv have sliown ability to \eibali/c to go h.md 
in linnd witli high intelligence 

Maiiv wiiteis hefoie Bacon obseivcd the lelationslup between 
gcneial intelligence and linguistic ability Three hiiiulied Kais 
aftci Bacon'b linkage of ihctniical pcifection and inlelligciice, Binet 
(4) obseived intelligence ai? diiectlv lelatecl to the highci menial 
pioccssci, and measuied by the subjects’ use of language, vi/ , com¬ 
pletion of sentences, dcsciiptioii of a pictuic, and desciiption of an 
object Jliich of the cxpciimenlal woik in the field ot the measure¬ 
ment of intelligence, since the woik of Binct, h.is liecn coiiLCincd 
with language and intelligence It is the piiiposc licic to note biienv 
some cxpciiniental lefeiences to the iclationsliip between the use 
of language and intelligence, most of them apiieaiiiig within tlie 
past dccadc 

'Flic tisc of language by young childien lias coutiibutcd to con¬ 
clusions about language and intelligence Baike (3) found coricla- 
tioiib between tcacheis’ estimates of intelligence and Mibal tests to 
aveiage 45, and coiielations aveiagiiig 28 betuecn tcaclieis’ esti¬ 
mates of intelligence and peitoimauce tests. Fisliei (8) found lan- 

^ReceiVLtl in flic Editoiial Odicc on r'cdinniv 13, 19-10 
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gufigc responses in preschool childien closely as&ocuitcd with general 
clcvelopnieiit. Among normal and superior chllclicn, chronological 
age was more important than mental age in determining the various 
stages of language development, Giils were found to develop more 
rapidly than boys llorcl (5) dctcimincd that some childicn who 
inconsideiately were diagnosed as backwaid in speech, but who actu- 
allv were only delayed, arc very teachable A relationship between 
intelligence and teachability is infeired Day (7) notes in a study 
of twins a letardation in language development, when the language 
IS compared to tliat of single children The twinsi in the study were 
found to be appioximately 10 points below the [Q of the singletons 
witlr whom they weiq compared Pyles (15) found veibalixation to 
he a distinct aid in leftiniiig In a study of language patterns, Fishei 
(9) found a significant positive relationship between the complexity 
of sentence stiucture and the intclUgcncc of the child He concKidcs 
that certain language patternsi are developmental because of tlicir 
closer couclation with clnonological age than with mental age. 
Nelson (14) in a. study of peisonality and intelligence found a 
couclation of 285= 06 between the Kuhlmann-Hinct MA and spon¬ 
taneous convcLsation, and a correlation of 20± 07 between the 
Meirill-Palniei MA and spontaneous conversation The correla¬ 
tion between spontaneous conversation and ginss activity of the 
group IS 43± 06 La Brant (12), in an mvcstrgiitum of language 
development, using the clause as the unit foi study, draws some 
pertinent conclusions, She found that a high intelligence quotient 
docs not appear to exert a marked influence in hastening the use 
of complex sentence stiuctuie. Chionological age does appc.u to 
cxcil an influence when mental age is constant The language skill 
disclosed bv the group of superior adults studied is not .ittained, 
even from a stiuctui.tl standpoint, bv tlie most superioi of the high 
school students whose^wtiting Mms used in this study Smith (16), 
using as ciiteria of improvement in speech of preschool childien the 
aveiagc numbei of woids per sentence, makes noteworthy obsciva- 
tions She found mental age a more important factor in impiove- 
ment than chionological age Sentence length w.vi found to be indica¬ 
tive of size of vocalnilaiy Kcllcv (U), in a study of factors in 
reading and speech dis.ihilities, points out some stitictuial relation¬ 
ships of inteiest He found individuals whose silent reading ability 
was low in lelalion to then geneial intelligence to be raost deficient 
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in the ihvtlim of then bptecli Silent leading coinpiclicnsinn and 
speecli comjjiehtnsioii weie not found to be hiRhlv^ lol.ited Loomis 
and Moian (13), in studying the iclatioii between diiUMcnt parts 
of speetli in wiittcn composition nnd mental ability, found a close 
coi relation between lanKuacc and intelligence Thc\ finind a cor¬ 
relation between the pciccntage of aiticlcs used anil mental age of 
52±06, between pciccntnge of articles and the vocalnilan test 
senie 48±.06, and between the percentage of aiticles and .ivci.ige 
school glades 51±06 They also found that couelation eocfTicicnts 
between measiiies of mental ability and the use of aitides arc m 
most cases liiglier than coiielation Loefliuents between tlic difteient 
measures of mental abilit\ tlicmselvcs. "^I'lic coiielation between 
pcicentagc of connectois and mental age "wab 2{)± 07 Williams 
(17) found average coudation between language measuies ami 
intelligence of the oidct of 60, 

Gates (10) sticsses the fact that language abilities aie nut unitatv 
—the language abilities of leading and spelling fm e\aini‘ile ilcpi’iid 
on the woiking togctliei of a luimbci ot acti\itics Using nvci 100 
chiUhen be found coiiclations between leading and spelling ability 
and 13 mental tests of various types Word-peiceptioii had tlie 
highest conclation wnth leading and spelling ability, gcncial intel¬ 
ligence came next Colvin and Allen (6) found a iclationship be¬ 
tween linguistic ahilitv and mental test scoics, (A icl.itivclv com¬ 
plete summary of studies of language and intelligence, in the decade 
bcfoic 1929, IS made by Adams and Poweis, 1 ) 

B Mrnrou vmd Risulis. 

Using test booklets of 1,095 Detioit Kindeigaitcn Tests,’ given 
to public school knuleigaitcn cliildieii in niiihvcsiein cities ovci a 
foiii ycai pciiod, an sinalvsis of the test scoiis was made One gioiip 
of 734 tests given in city school systems of tlic middle west was used 
Anotliei gioiip of J61 ttsts given to clidiiien m tlic Ames public 
schools was used These lattci tests wcic given h\ ilticc exaimneis, 
176 adminibteied by the wiitci 

Data fioiii the test booklets aie picscntcd in Table 1 Column 
one designates tlic c^aimnci, two the luimbei, tinee the mean scene 
of Test 7, four the mean total scoic, five the standaul deviation of 
bcoics oil Test 7| -ix the standaiJ deviation of the mean of 

RJctioit Kindcigait'‘w Tost, Iiuliviiliial II J lltikei ind II J K.uifmniin, 
published by Woilil Itook Company 
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Exaimnei 

N 

M^7 

M^’l' 

(r7 

o-\r7 

(r'r 


) 

l 

65 

3 00 

18 10 

/] 

1,26 

16 

+ 18 

52 

.62 

2 

120 

2 2+ 

15 +8 

1 35 

.12 

+ 31 

39 

64 

3 

176 

2 70 

15 96 

I 51 

U 

+ 77 

36 

67 

C 

73+ 

2 77 

16 +5 

1+3 

53 

485 

18 

68 

1 

29 

331 

19 00 

D 

1 31 

2+ 

+ 51 

.8+ 

,50 

1 

30 

2 73 

17 60 

1.20 

22 

3 85 

70 

71 

2 

26 

2 23 

16 19 

1 63 

32 

+ 81 

94 

7+ 

2 

32 

1 97 

15 38 

1.23 

22 

+ +8 

79 

51 

2 

32 

2+7 

15 SO 

1 2+ 

.2'7 

365 

65 

58 

3 

4+ 

2 91 

16 23 

1,3+ 

20 

+ 61 

69 

57 

3 

42 

2 71 

IS 67 

I 52 

23 

5 1+ 

79 

62 

3 

43 

2 76 

16 31 

1.59 

25 

5 55 

86 

80 

3 

43 

230 

15 07 

163 

25 

4,39 

67 

66 


Test 7 scoies, seven the stanclnid deviation of the total scoics, 
eight the standiird deviation of the mean total seoies, and nine the 
coirelation between the scoic on Test 7 and the total scoie 
Part A of Table 1 includes total niimbci of tests bv cxamincis, 
■with those in other cities tabulated in the row inibcated by Examine! 
C All of these, hoivcvci, wcic not administeied by one cxaininei. 
Part B of Table 1 is an analysis of smallei gioups of tests by 
cxamineis, tests administeied in Ames. Data in Part B of tlic table 
are included in the totals in Pait A Tlie nnalvsi'? in Pait B is 
m terms of smaller groups of tests administered in one school, in 
one week, oi in one unit of time or locality 

Test 7 involves six items—line diawings of a teakettle with two 
spouts, a boy with a clock in place of a head, a house witli a smoking 
cliiinney projecting horizontally fiorn one wall instead of vcitically 
from the loof, a shoe with two lows of buttons instead of one row, 
a child in bed with the child’s head at the “foot” of the bed rather 
than at the “head,” and a six-fingeicd hand liolding a toothbiiish 
As the page (Test 7) of the test booklet is shown to the examinee, 
the examiner points to each item, saving, "JFhni's zvrong wik fhe 
teakettle'^ llie boy^" etc 

In 176 tests (Examiner 3, Pait A of Tabic 1) tlie examiner 
noted verbal icsponses of the children being examined In addition 
to having the childien point to the “wrong” aspect of each picture, 
each child was asked questions designed to stimulate veibaliz.ition 
Some of these answers aie presented below 
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A system of .mah’iing qu.iliLitively the .msucis to qiiestiniis rc- 
gaidiiig the items of Test 7 wns devised. It was felt that grnmmatic- 
allv supeiior answeis would be given by thildicn who attained 
highci total scoies. It was felt fuither that ehilclicii ni.ilciiiLi gicatcr 
use of wouls in higher age woul levels would be the cbildicn of 
supcrioi iiitelligencc Neithei of these assumptions is coi k ct—based 
upon lesults obtained tioin data presented lieic 

Teakettle Collect answcis to tins item, foi cliildicn in the litgli- 
est quaitile in total score, range fioin "Too inanv pieces to pour 
waici“ to 'Ti IS supposed h have one spoilt.'" Correct answcis, foi 
children in the lowest qunitilc in total seme, range in cxpeitncss in 
the use of language! fiom "Tale one (pointing to spout) ojj" to 
'"One spout sliotildnU be iheie" Iiicoiicct answers foi those in the 
liighcsl qiiaitilc aie "JFon'l cook" and "IFants lo //ei ojj the ifove"; 
inconcct icsponscs foi those in the loivcst qnartilc aic "Biolni" 
and "Has ivatei in it" 

Bov ivith Clotl Head Collect answcis, vcibali/cd, inngc fioin 
"He has a ticl’tock head" to "Shoiildnl have clnik on head" In- 
coricct in the fiist qunrtile on total scene start with meaningless 
"Snk" to "Notimiij" 0i and Qi total scores bear no consistent 
relationship to coiicctness or incorrectness on tin's item 

House and Cliiiniiev The rclaLioiiship between total scoic and 
e\peitness m veibalization legaiding this pait of the test is moie 
consistent, and moic nearly in accoul with the M’ntci's original as¬ 
sumptions legaulmg language, than is the same iclationship in the 
pieccding items Ncailv all answers from childicn weic c\pett, 
fiom the st.indpomt of coinmunicatioii and the use of language 
Examples are "Chiniiiev shoidd he np iheie" and "CIninnev is on 
the side" Many Qi cluldicn answcicd, coiicctly, "Fne out on side" 
and "Smoke in bark" Incoiiect answeis of "Nolhnu/' occuiiod 
moic ficqucntlv in the G^a group than in tlic (?( gioup, while mean¬ 
ingless "Biole" and "Home biiiiiiiif;’' answcis occuiied as inumcct 
lesponscs fai moie fiequcntli’ foi G^i (?i cluldicn In the 

case of "Hoiisc huining’ answcis, and otheis of similai vagueness, 
but scoied as wiong by the examiner immcdiatcU upon hcaung 
them, an attempt was made aftci administciing tlic test to question 
the child fuitbci Attempts ueic made by the examinei to be sure 
that a Jiild did not, foi example, constiue ‘Tlunse hiiiniiui" as an 
adequate answei to the iiutstion, ‘‘Jf'hiil n unona^" m terms of 
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feeling that the chimney had toppled oft the roof, or slid ovei to 
the side, thus causing a file. Ih pcisistcnt i]iicstioning, we weie 
convinced that in no case, either with or Qi childicii, was oui 
scoring inconect 

Shve A common incoiicct ansvvei bv Qi cliildicn was "No 
"Too 7)iany buttons'’ when subsequently pursued by tlie 
examiner, was scoicd as concct, when it was evident fiom fuithci 
questioning that the child had signilkant compichensinn 

Genei alixations aic not diawn fioin results on this item because 
of (rt) difficulty 111 depicting a button shoo adequately bv line cluiw- 
ing, and {h) complete lack of experience with button shoes of kmdei- 
gatten childien who staited tq school between 1930 and 1935. One 
superioi cluUl asked the cxnminei to tiiin the page of the booklet 
back to Test 7 when the test was finished, to ask a question about 
the '?hoe. Aftei the examiner’s explan,ition, the pointed lemark, 
''JFelh I neve) stiw bnitotis oh shoes'” was made 

Ghl in Bed Coiiect answcis to questions about this item are of 
course infiequcnc. Inexpeitly woidcd concct answcis laiige fiom 
"Bed has shon end" accompanied by cxplanatoiy pointing and ges¬ 
ticulating, to the ciyptic "JViong wav" answci. Expcitly worded 
answers lange from ”Uc(iA should be fhe/e" indicating ,i head-foot 
icvcrsal, to "Pillow at foot of bed" Tlieie is not complete ielation- 
ship of cxpcitiiess in veibaliaation to total score. It is tiiic that more 
of the linguistically immatuie answei«5 arc made bv ()i than hv Q\ 
childien in the incorrect answcis, but iiicuncct answcis indicating 
some kind of compiehcnsion ("No mies on bed” and "IFheels aie 
gone'’) weie m,ide by both Qi and Qi childien. 

Bland with Btush This pail of the test, of couise, extiemclv 
difficult, had just two concct answeis No concct answci appc.us 
foi any except childien Only two of the Q\ childien icplied, 
"Si\ fingeis” Anothci 0^ child giving as an inconect answer 
"f'Fheie is the aiIlf' ’ WAS found subsequently to icact to the diawing 
as incomplete Another Qi child noted that "One nail is gone" be¬ 
cause the drawing does not show the nail tip for the index fingei On 
the whole this is an unsatisfactory test and fewei than eight concct 
answeis occuired m the total population The othci concct .insvvcit>, 
tiom data not included in Table 2, aic "Too many fingei^” ami 
"One tliiimb with five fuigeis,” 
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'fABLE 2 


Lancuagc Responses to Items in 1 cst 7 
(The quaitile in which the subject’s total scoie places lum is itidicnted fol¬ 
lowing the answei All answcis are direct quotations The occurrence of 
moie than one Q bears no relntionship to freiiiiency of occuireiuc for the 
Item Qi IS highest qiimtile ) 



Coned 

Teakettle 

Incoiiect 

1, 

Two ends Qi, Qa 

1 

Nothing Qi, Qi, Qi 

2 

Two of these (spouts, poui- 

2 

(Incorrect) Wrong Qa 


ers) Qi 

3 

Broken (bioku) Qa, Qi 

3 

Tskc one off. Qi 

I- 

No handle Q, 

4 

Two things Q\, Qa 

5 

One handle Qi, Qi 

S 

It IS supposed to have one 

G 

Don’t knins Qi, Qt, Qi, Qi 


spout, Qi 

7 

Won’t cnok (7i 

6 

Too many pieces to |ioiir 

8 

Needs collet Qi, Qi 


watci Qi 

9 

Spout Lilt llicic (li 

7 

Has two Sides Qi 

10 

Boiling Qi 

8 

Got two hoi ns ^3 

11 

Can’t woik Qi, 

9, 

Onfi spout shouldn’t be 

12 

Wants to get off tin stovt 


thpie Qi, Qi 

13 

Ilpside down Qi 

10 

Two holes Qi, Qi 

14 

ITns wlUr in it 


Uqv If't 

1 Can't see his face (^i, 

2 Clock on head, on liiin 

Qh Qi 

3 Clock hcncl Q\ 

+ Clock, face {?!, Qi 

5 No head Qi, Qi 

6 Head is oil H?", 

7 He has a tick-lock head Qi 

8 Watch on head Qt 

9 He IS a clock (?n 

10 Shouldn't h-ivc clock on 

head Qi 

11 No face Q} 

12 Clock over lus foot Qi, Qn 

13 Clock theic Qi, Qi 

14 Just like a clock 0". C^i 

IloilSi 

1 Chimney should be up there 

2 Cliimnev is oa the side Qi 

3 Cluinnev wiong Qi 

4 Smoke out tlic side Qi, Qa 

5 "Chimlcy’' Qa 

6 File out on side Q< 

7 Clumney on back 0- 

8 Smoke in back (?i 

9 Chimney is not on ton (?i 

10 Chimnev too low 0\ 


Clock fit Oil 

1 (Iiicorieet) Wiong (Ii 

2 Has hinds amt kjts Qi 

3 Nothing Qi. Q , Qt 

4 Clock Qi, Oa, Qa 

5 Don’t knoss Qi, Qi, Qi 

6 Uroke Q, Qi 

7 Sifk C>ii {^1 

8 Clock back of him Qi, Qi 


(I Chimney 

1 Ptc.im tun of It 

2 Notliiiiu Qi, Qu Q, 

3 (Iitcni reef) Wioiig ()| 

4 Smoke Koing out Qi, Qt 

5 Smoke IS funin Q, 

6 Hinke Q\ 

7 lltuisc luirmng Qi, Q , 0> 

S Don’t knosv Q\, () , Qi, Q, 
9 Smoke Q, 

10 Flic Qi 

11 No clninncs Qi 
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TABLE 2 {cou/iiiueti) 

Correct __ 

12 Cluinncv pulls out Q\, Ot 

13 Sid Oi 
1+ Ghost been in it Qg 

15 No out in It Q’', Q, 

16 Got windows, Qt 
17. Furnace (stove) doesn’t 

wiJik Q}, (Ji 

Laced Shoe 

1 Bow down thcic Qj 1 (Incoirect) Wiong Qi, Q^, Qi, 

2 Bow should be up tlicrc Qi Q* 

3, Tied at the bottom Qi 

Billion Shoe 

1 Two thingSi Qh Q* ^ strings Qi, Qn 

2 SlioulcIn''t have two buttons. 2. Don't know j^i, 02, 0s, Qi 

0, 3 NothinR 01, 0>, 0i, 04 

3 'loo many buttons 0i, 0! + Has buttons 0i, 0j 

4 Buttonn on both sides 0t S One row ofF Q. 

5 Should have one row of 6 (Incoiiect) Wiong 02,01 

buttons 01 7 Two stupes down 0, 

6 Two on sides, 0i 8 Nivei used 0i, 0i 

7, Two rows of buttons, 0i, 0a 9. Buttons off 04 

10 Stupe 04 

11 Sick 01 

12 Nevci s.iw buttons on shoes 0i 

13 Ilnid to get on 01, 0, 

14 Can’t get foot in it 02 

15 Lost a shoe 03 

16 Holes on each side 0, 

17, Not on 0s, 00 

18 No mate 0i, 02 

19 Can’t wear it 04 

20 Two shoes in each one 04 

21 Too big 04 

22 Too small 0s 

23 A hole in it 0, 

2+ Ties should be theic 0j, 03 

25 Bioken 0o, 0, 

26 Funny buckles. 0?, 0a 

27 Has nothing in it 0i 

28 These things come off 04 

29 Wrong line on shoe 01, 0-, 04 

30 Nail in it 0, 

31 Has a lubhci on it 02, 03 

32 Something in it 02, 0, 

_ 33, Tongue is sewed on there 0i 


11 Chimney goes out 02, 03 

12 Chimney comes out of win¬ 

dow 01 

13 Smoke stack on side 0 i, 0 a 
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'J'AlJLIi 2 [cofilifiiicd) 


Correct 


Inioircct 


1 Head should be there Qi 

2 This litller than this. Qt 

3 Wrong way Qi 

V This end higher Q* 

5 Bed has short end Qi 

6 Pillow at foot ot [ltd i)\ 

7 Head of bed too low Qi 


Gill III III,I 

1 Don't know Qy, Qy, Q,, Q, 

2 Sitk Qi 

3 ‘hlecp Qi, Qi 

4 Nothing Qi, (7=, Qi 

5 loo long Qi 

(> (IncorrcLl) Wiong Oa, Qi 

7 Cover is round Qi 

8, Shouldn’t be covered up, Qt < 
9 She's 1j/v Qj 

10 Little things Qi 

11 Bed 18 going to fall over C)i 

12 Only one side on it Qi, Qs 

13 Lost one bed C^a 

14 Dots Q 2 

15 Gone ui bttl (^ 9 , Qt 

l(j Ciivei on, Qi 

17 Cnn't set legs and hniuls, Oi 

IS No covci Qi 

19 Laying down Qi 

20 I forgot 


21 

Uetl Qi 


22 

Can’t slcLp 

Qi, Qt 

23 

No sides on 

bed Oi, Oi 

24 

Cjii I 111 the Iicd Q 2 

25 

Bed too small 0-, 0* 

:6 

Broken Qs 


27 

Bed IS flat 

Oi 

23 

Cnii’t think 

Os 

29 

Maiks nu It 

Oi 

30 

Man sitic (7< 

31 

Ciooked Q: 

i, Qi 

32 

Boy sick Cl 

i 

33 

Should be 111 

house i3i 

34 

^^^letl^ are gone (off) Qi, Q 


Hand IFith limsh 

1 Six fingeis Qi 1 Don't know {?i, (?3i (?» 

2 Nothing C^i, (?j, Qi 

3 'I'ootli brush bent Qi 
1 Urushing teeth. Qj 

5 No arm Qi 

6 iJiiconoa) Wrong Qi, Qi, 

Ch, Qi 

7 Slimild be on liis teeth Qt 

8 BmisIi wasn’t on the bureau 

(chest) Qi 

9 Gtiting It under water Qi 
JO Sliirt too long Qi 
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TABLE 2 (coiit]iiued) 

Correct Incorrect 

11 It IS Lilt Qi 

12 Not il oollni oil It Oa 

13 No Rood 

H- Ann not clcai up {Ji, Qi 

15 Biiish turned ovci C^i 

16 Mfin IS not on Q^ 

17 Maybe be didn't bnish bis 

teetli Qi 

18 SomelhiiiR’s on it Qi 

19, Too sinnii Qi, Qi 

20 Wash teeth C*3i Q* 

21 Cleaning teeth Q^ 

22 Holding wiong way Qi, Qo 

23 Teeth Q, 

24 No teeth, 

25 No hend Oa 

26 Htiiidlc IS crooked <?i, Qt 

27 Tooth paste iyi 

28 One nail is gone Q\ 

29 Not Imihliing teeth (?., (?i 

30 No othfti hand Qj 

31 Where IS arm? 

32 Biihli Qi 

33, Tooth buish bioken 0i 

5+ Rnish in blind. Qt, Qi 

35 Washes in it Qs 

36 Too hig Qi 

37 Not like teal hand Qx 

38 Sole band, 

39 Fingcis oil Qa 

40. Comlung or blushing haii Qi, 

___ 

C Discussion 

The cleni-cut iclatioiiships between facility m die use of language 
and intelligence, which the writer had piesvimcd to exist, aic not 
dcmoilstiated Nevertheless, though decisive conclusions aie not 
warranted bv these data, a "facileness” is mote in evidence in the Qt 
answers than in the 0] lesponses, and moie cumbcisomc and clumsy 
phinsing appears m the answcis given bj’ the subjects whose total 
SLOie laiiks them in the lowest quaitile. An inspection of Table 2, 
as a whole, bears out this statement. It is appaicnt that some of the 
answers bv Qi children .uc not good examples of the tikillful use of 
language—^many aie decidedly unskillful—but almost no slcillfullv 
worded icsponscs aie made by 0] childien 
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A SIMPLE METPIOD FOR DEVELOPING OLFACTORY 
DISCRIMINATION I-IABITS IN RATS-^ 

Deptttlmeiil of Psyclioloffy, Slanfoni Vn'ivcisUy 


Calvin P. Stone 


The use of zinc sulpliate to mimunizc inonkc 5 ’s and man ngain^t 
IJoliomeyclitL has been found to pioducc tcmpniary ■iiKEinui in the 
majoiity of subjects if piopcilv admuiistciecl (1, +) It is gcncially 
believed that this substance modifies the olfacloiy filamcnls with 
which it comes into contact in the olfactoiy cinthcliiiin and that 
Its cftectiveiiess as an immunizing agent may actually be dependent 
upon then destruction Our attempts to icpioducc the phcnonicn.i 
ot anosmia in albino lats with y-iiK sulphate were unsuccessful, they 
did, howcvei, impiess upon us the need of a simple tpchnuiuc foi set¬ 
ting up olfactoiy disciiminatinn habits The mcihods used by Vin¬ 
cent (6), Liggett (2), Swann (5), and Brown and Ghisclli (1) are 
cither moie elaborate oi less diiect than one would wish foi simple 
qualitative studies Recently my students and I have tried out 
scvcial methods of setting up olfactory dhciimination habits in i.its 
Although none of these is all that one would -wksh fiom the stand¬ 
point of directness, simplicity, time saving, and dependability, the 
method hciein desciibcd has suAkiciu ineiit to waiiant hiief dcsciip- 
tion 

Essentially the method consists of lequiiing a hiingiv rat to 
diffcientiatc a f.imiliai mixtuic of moist food fiom a simil.ii mix- 
tuic to which has been added quinine sulphate to make it unpalatable 
and a mild peifiime such as white losc, lilv of the valley, hyacinth, 
etc, to make it easily lecogmztd A teaspoon full of powdeied quin¬ 
ine IS mixed with 300 grams of diy food (Steenhode mixtinc) and 

'•^Received in the Editorial Olhee on Docemlicr 16, 1939 
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from thiee to four cliops of the -synthetic perfumes sold m ten-cent 
stoies IS added to this mixture to give it a flowery odor. 

Adult animals to be trained are depiivcd of food for appioxim.itcly 
48 houis befoie the fust test and for 24 hours tlieic.iftcr Small 
glass dessert dishes, obtained in quantity from a tcn-ccnt store, are 
used as containers for the palatable and the unpalatable food Four 
of these arc used at one time, one containing the palatable food and 
the other thice the unpalatable food. The siiifaces of the food and 
the quantity in each dish piovide no visual cues by means of which 
the good food may bo recognized. One dish is put into each cotner 
of the animal's living cage (wiie mesh cage, with floor dimensions of 
36 X 18 inches). All animals except the one to be tested have been 
temporarily removed With the dishes in place tlic iiungiy animal 
is allowed a thice-miiiutc peuod to cxploie and to sample these foods 
At the end of three minutes, the dishes are quickly removed and other 
food dishes of similar makeup aie put in their places Aftei each 
pciiod the palatable food is put into a diffcicnt coinci in oidei that 
the animal will have to search foi it As a lule five of the thiee- 
minute periods aic allowed each d.iv. This gives sufficient eatinp 
time to enable an animal to maintain itself fiom clay to day without 
supplcment.ny diet The c=.sentinl rccoids to be kept me the instance'- 
of eating fiom the palatable and the unpalatable food dishes duiinp 
the three-minute periods hleie appioaclics to, oi passing bv, food 
dishes me equivocal for inteipretation 

A few animals required fiom foui to five davs of experience witl 
the food dishes hcfoic tliev could he depended on to make lonj. 
runs of erroilcss choices, the majority, hovvcvei, seldum made ai 
enoi aftci the second day of testing (ohseivations limited to 25 am 
mals duiing a 30-day period) Animals with eyes leinovec! showee 
no handicap m foiming the olfactory habits iindei the conditions ju^; 
outlined Those with olfactoiv bulbs lemoved, howevci, could no 
foim the disciimination habit (10 cases, 30 days of testing) Thosi 
in which stable habits had been established lost them immcdiatcl 
after complete destruction of tile olfactory bulbs (10 cases) ani 
failed to icgain them again during 30 davs of testing 
The foregoing simple method can be iccommcndcd only foi crud 
quahtative studies of olfactoiv disciimination, such foi example, a 
testing for anosmia in animals that have been operated to destio 
the olfactory bulbs, when knowledge of complete anosmia is cssentif 
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for guidance in fuithei expeiinientation, Tlic nictluid has one iiic- 
meiha.ble fault Occabionally an animal will put its snout over the 
food dish Witliout actually taking a bite; in siicli cases the cvpcri- 
mcntei may be in doubt ns to whether tlic rat has tasted the food by 
toucliing Its suifacc with the tip of the tongue Such instances aie 
laic in ouj records, howevci, and subsequent obseivations nsiiallv 
leave no doubt as to wliethei the animal in quc'^tion can diffeicntiaie 
the foods on the basis of the olfactoiv cue alone A method which 
obviates this fault is described in n note bv R. L. Ficncli' 
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NOTE CONCERNING THE PROCEDURE EMPLOYED 
IN INVESTIGATING CHILD ANIMISM^ 

Depaihiicnls of Psychology, Uinvirsity of Nebraska and ihe Umvasity of 

I’uginia 


Roger W Russell and Wayne Dennis 


In the Journal of Genetic Psyclioloffy, 1939, 5S, 389-400, there 
fippearcd a paper by the autliois desciibing a Slandai dizcd Piocedute 
foi the Invesii/jatioii of Anumsm, It was pointed out that this pio- 
ceduie makes it possible to classify children into the four stages of 
animism outlined 1)3' Piaget and, b)’ so doing, peimits an objective 
study of factois associated with the dcvclopii'icnt of aniitiism 

By wav of establishing lappoit immediately picccding tlic exam- 
mation of the subject by this method the following prelimln.iiy 
icmarks are made 

VVe arc going to play a game I am going to ask \oii «nmc 
(|iicstioi)s and we will see how many you can answer Yon know 
what 'living' meansp A cat is living hut if an automobile luns 
ovei It, It IS dead 

This leads immediately into the presentation of the test objects and 
the questions conccining them. 

In Older to determine whether m not these instiiictions aic sug¬ 
gestive, 92 cliildren wcic examined without the use of any pieluii- 
inary leinailcs The subjects were first to fifth grade students m a 
small-town school in Viigtnia All weie white in race The experi¬ 
mentation w'as conducted jointly by the two aiithois w’lth the cn- 
opeiation of the school officials and was completed in one school 
day All parts of the pioccdute were adhcicd to with the exception 
that the pieliminaiy rcmaiks wcic omitted «is noted above, 

The responses w'cic found to he indcntical with those given when 
the picliininaiy rcmaiks wcic employed The only (hltcrcncc between 
tlic 1 espouses m the two situations lay in the fact that icplies to 
questions following the preliminary remarks were given wnth moic 
rapidity and moie freedom than when these rcmaiks wcic omitted 

■'Received m the Editoiial Ollice on J.iniiarj 20, 1940 

421 



424 


JOURNAL OF OENCnc PSYCHOIOGY 


This difference wa^ app.irejit oiilv at the bc^jmnjng of tlie CYamuLi- 
lion howcvei, and soon disappeaied 
These results indicate that the use of the picliminary leinarks 
IS not suggestive in itself but, lathei, serves <is an aid in ac(]\ialntmg 
the subject with the nature of the questions to follow 
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EYE-CLOSURE FACILITY AND EYE DOMINANCE* 

Venn CoUc/jc 


Blake Cridlr 


When one sights, .is m looking tluougli a micioscopc or shooting 
a gun, he is likclv to close one eye and sight with the other unless 
he has been taught to do othciwisc It has been thought that f.icilitv 
of eye closure bchavioi would he iclated to ocul.ii doniin.incc and 
visual acuity 

Cuff (1) found in a gioup of nght-eved children that 41 pci cent 
closed the light eye and that 59 pci cent do'.cd the left eye Daniel¬ 
son (2) concluded that "tlie gcneial lulc is wairaiited then tliat the 
dominance ts usually opposite the ^\lnklng eye” His. data indicate 
however that only 46.20 pei cent of his iight-cved subjects dosed 
the left eve Dovvnev (3) found little lelationsliip between ck 
closuic bchavioi and eye dominance 

The data leported in this papci ueic collected fioin children on 
whom vve had infoimation lelativc to both the eye piefened in 
sighting and the lelative visual acuity of the two eyes The ages 
langed fiom five to twelve inclusive 

In the eye dosuie test the subject was asked to dose one of his 
eves Aftei making this ohseivation the subject was asked to open 
his eve and to close the othei esc The examinci cndcavoied to 
determine by the facial contoitions manifested In the subject whicli 
eye was the moic difficult to dose In case of douht the subject was 
asked to tell whicli he thought was the hauler to close If these 
obseivations weic not satisfactoiy the subject was told to dose both 
eves Aftci a moment he was asked to open only one of them In 
tins ohseivation we assumed he would open the one ordinaiily the 
ha 1 del to close 

One year latei these ohscivatioiis weic repeated on 111 ot the 
childien In 59 29 pci cent of the cases the same findings were ic- 
corded In six sighting tests of eye dominance we have found per¬ 
centages of agiccment on lepeating the tests ranging fiom 80 pei 
cent to 87 pci cent The eve dosuic test therefore is idati\elv un¬ 
dependable if consideicd as a test of eye dominance I his lack of 
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(Icpcndabilitv may be due to the fact that eye closuic behavior is not 
slabiliz-ed .it the age levels investigated oi due to the subjective na¬ 
ture of the obseivations. 

We have compaied om findings on eve closuic behavioi with le- 
sults from a sighting test of eye dominance The sighting test is 
a ring molded from a pipe cleanci and is about tlic si/e of .i 50-cent 
piece It IS attached to a wooden h,indie which the subject bolds at 
aim’s length while sighting Each subject siglitcd twice and when 
icpeated foi dependability sliowed the same icsults in 84 pei cent 
of the cases 

Of tJ)c 329 subjects who siglited with the light eye on the iing 
test 73 per cent closed the left eve moie easily .ind 27 per cent 
closed the light eve moic easily In nthei wouls, using the ling test 
as a cntciion of light eyedness the eye closuic test would be in- 
accuiatc m about a fouitli of tlic caiscs 
Of the 170 subjects who sighted ^^ltll the left eye on the iing 
test 62 per cent closed the nglu cj'e inoic easily Using the ring 
as a criterion of left eyedness the eye closure test as an indication of 
eyedness would be in ciror m about onc-half of t))e cases 
Wc have data also on 57 subjects who had taken the cve-closure 
test and who had, nccouling to the Snellen chart, a diffcicnce in the 
visual acuity of the two eyes Om data slinw that of the 31 subjects 
who saw bcttci with the light eye only 67 74 pci cent closed the 
left cj'e moie casilv In the case of 26 subjects with highei visual 
acuity in the left eye only 38 46 per cent closed the light eye more 
easily 

Theie is some idntionsliip in oiu data between eve closuic facility 
and eye dominance ns well as between eye closuic facility and visual 
acuity Eut the lelationship is not sufficiently higli to waiiaiit sub¬ 
stituting cve closure facility for a sighting test of eve dominance 
Noi can we assume which would be the eye vith the gieater visual 
acuity fiom an obscivation of eve closuie facility 
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INTERCORRELATIONS AMONG LEARNING ABILI¬ 
TIES III THE EFFECT OF LENGTH OF TESTS 
UPON INTERCORRELATIONS'^ 

Derailment of Psychology, Pennsylvania Stale College 


RJCH/IJID WBLLrNGTON 


In tlie first study in this senes (6) we leportucl 91 inteicoriela- 
tions amoni^ 13 tests of Icarninff .ind mcmoiy The median co¬ 
efficient was -f- 13, which led us to the conclusion tli.it Ic,lining was 
not a single function, but uithei existcil in tlic pluial Theic are 
at least several, perh.ips many, learning abilities In the second 
article, Clyde H Coombs and the wiitci (3) picsentcd f.itton.il 
analysis of this oiiginal table In spite of the low i.inge of coricla- 
tions, at least foiii more or less gencial factors piescnted them¬ 
selves In addition tficrc may be a number of special abilities 

In spite of the usual compulsion tow.iid scientific objectivitv, tlm 
wiitci and vaiious otlicis who h.ivc >iaihc(l in this field (1, 2, 4, 5) 
have seemed unifoimlv to be suipiiscd at the poor agicement nniong 
Icaining measuics This conti.ists with intelligence, where the 
scveial sub-tests in a batteiv show t.iirlv good agreement with the 
total score Lcatiitng is geiterallj consuleicd neatly ns complc'r a 
function as intelligence, so we should c'cpcct .i good degice of tr.iiis- 
tci of .ibility fiom one task of acquisition to anotlici 

Apart from the intcr-ielationships .ictuallv being tiiilv .md validly 
not far above /cio, tlicrc in.q be sevci.il fnctois which would ac¬ 
count for the poor agieements found Hall (5) has pointed these 
out in some detail in an extcllcnt ciitical .utiUc One of the most 
jnipoitant, and tlic one which we have .ittackcd in the picscnt stuilv, 
IS the length of test Wlien one administcis quite a niiinbei of tests 
to a gioup of subjects, theic .iic bound to be limitations of tunc on 
tlic part of the expcumentci, and of p.itiencc and motivation on the 
pait of tlie subjects Accoidingly thcic is a temptation to shorten 
the tests to a degree which will reduce leliabihtv to an extent wlierc 
chance factois play too large a part In oui case, altlioiigli subjects 

*Rectived in the Eihtonal Office on Fclirii.iry 12, 1940 
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served m the first study foi three one-hour periods, it must be ad¬ 
mitted that some of the tests were slioitei tlian iniKht Ideally have 
been desirable To check this possibilitv the piescnt study was 
undertaken 

In the fouith ai tide anotliei possibility—that of a nariow laiif^e of 
talent—is being checked College students arc so close togcthci in 
intelligence, and possible in learning capacity likewise, that coiicla- 
tiom aie neccssaiily loweied. 

Ti'Chniqui: 

We chose siy tests from the 17 administered (foui were tests of 
incmoiv, so leaiiung scoics could not be taken, hence the peimuta- 
tions among the J3 scoies) m the fiist study (6), and in general 
mcioascd these to foui timeis then oiigmnl length Such a piocecturc 
should not only piovidc increased leliability in terms of a greater 
accumulation of statistics, but also fuinish greatci indcN of ultimate 
skill. The tests used aie listed in Table 1. 


TABLE I 

Order or Tfsts Used 




Class'*’ 

Time 


First day 



i 

Mb/c learning, to pciicction 

11 

15 

2 

Spool packing, 20 tnnls 

I 

25 

3 

Pursuit rotor, 20 trials 

I 

15 


Total 

S5 

min 


Second day 



4 

Code substitution, 20 tr^la 

II 

30 

5 

Mirroi drawing, 20 trials 

I 

20 

6 

Incidental memory for code 

11 

5 


Total 

55 

min 

*I 

Motor testa 



IL 

Rote learning testa 




In establishing the test order we kept in mind the following con- 
sideiations’ successive tests were varied in nature, to inuumize eithei 
positive or negative transfer; retroactive inliibition was avoided; and 
tests lequiring greater degrees of concentration wcie separated by 
somewhat easier ones. 

The subjects wcie 80 college students, all taken from the Psychol¬ 
ogy I course, hence totally without laboratoiy cxpciiencc All stu¬ 
dents in the couise were requiicd to take part in some investigation. 
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SO oul selection should be representative of second and tlurd year 
college students They each served two hours, spaced a week apart 
Testing was entirely individual. 

Resuits 

Our majoi results arc contained in Table 2 in the form of the 
iiitci correlations obtained among the six tests. 


TABLE 2 

Intercorrei AXIOMS Among Learning Ti sts 



Spool 

packing 

Piirsuii 

rotor 

Code 

substitution 

Mirrnr 

clrnwing 

lucident.'il 

memory 

Maze 

— 32 

06 

25 

1+ 

29 

Spool packing 


,05 

.17 

28 

30 

Purauit rotor 



21 

20 

07 

Code 




26 

23 

Mirror drawing 
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The most sinking finding again is the exceedingly low langc of 
coefficients The median is + .20, nltliougli with just 15 coefficients 
this IS possibly not to be taken ns entirely /inal. TliK figure is a 
tiifle higher than the median for the onginal senes, but so little 
highei that one would hesitate to suggest that quadiupling the length 
ot test had produced any material diffeicnces 

As discussed pieviouslv, the scores to use in computing the coricla- 
tions IS open to argument We finnllv chose to use total scores of 
all tiials, on the nssumptitm that impiovemcnt would be icptcscnted 
by low scoics on later trials, hence lower totals Using scoics on tlie 
first few and last few trials would bo unsatisfactoiy, as gioss gain 
scores would favoi those who did badly initiallv, and unduly handi¬ 
cap the person who staited well, and wlio was too close to a possible 
phvsiologiLal limit. Total scoics, while pci haps not dcsii.ible from 
all angles, give due ciedit both to initial adaptation and to suhsequent 
gams 

Summary 

1 This study is the thud in a senes investigating the inter- 
corrclations among learning abilities The purpose of this particular 
cxpeninent is to study the influence of length of test upon intcr- 
coirclations, on the theoretical possibility that in the fust investiga¬ 
tion in this senes the tests miglit have been too short to furnish 
adequate lehabilitv 
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2 Eighty college students weie put through '.ix learning costs, 
in the mam a total of 20 trials This took tu'o one-lujui peiiods, a 
week apart, 

3. The median iiUcicoiid.ition obtained was -\- 2(1, as compared 
with one of -\- 13 m tlic original study Since this is in the same 
general inconsequential range, it appeals that the length of the test 
docs not influence to any inateiial extent the agiccmeni among Icnin- 
ing mcasuies. 

4 Tlicicforc, pending the testing of otliei possible f.ictois, oui 
oiiginal conclusion that Icainmg abilities aie moic specific than 
general still stands 
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INTERCORRELATIONS AMONG LEARNING AIIILI- 
TIES- rv. EFFECTS OF AGE AND SPREAD OF 
INTELLIGENCE UPON RELATIONSHIPS'^ 


Depaitmciit of Psychology, Pcnnsylvama State College 


Richard Wellington PIusbxnd 


It has been suggested (1, 2) that one reason foi the extremely 
low interconclations obtained between cliffeiciU measures of learn¬ 
ing may be the fact tliat most tests have been tun on college stu¬ 
dents, who icpicsent a homogeneous population, especially in terms 
of intelligence, but also of age and education, 

A naiiow lange of talent opeiatcs to icducc any aniclation co¬ 
efficient since the diflcicnces in sheei ability aic so small that slight 
diftcrences in cxpciiciiLC, chancing on iin eflicicnt mode of attack, 
peisonality factors such as peisevciancc, cntluisiasm, conscicntinus- 
ness, and even luck, can altei vciv materially one’s position within 
his gioup If the spicad of abilities happens to be wulci, such minor 
factors cannot make up for discrepancies in true ability 
Since a univeisit 3 ' group will almost alwa\s show the great ma- 
joiity of subjects to fall within about a 15 point range in IQ, from 
105 to 120, it appeared iliat it would be necc^saiy to sample vounget 
subjects from a public school Since selection iii education begins as 
eailv as the grades, it i-, cleai that the younger our subjects could 
be the moie we would avoid the chflicultv of n.iiiow range of talent 
At the same time many Icaining tests cannot be applied at all below 
ceitain ages, oi must he so shoitcncd aml/oi simplified that tliey 
lose icliabihtv and valulitv 

So, evcivthmg consiclcicd, it seemed best to ehoose jiinioi high 
school pupils as oui subjects Wisconsin state slIkioI laws necessitate 
viituallv evciyone still being in school in these giailes, so tun selec¬ 
tion was piacticalU' landoin We ueie fortun.rte in being able to 
sccuie approximately 30 pupils each fiom two of the lumoi high 
schools m Madison, one the umveisitr optiatcd school, patroni/cd 
chiefly by clulclicn of piofessioiial families, and the otliei a school 
located closci to the business mid industiiai distncts The total fQ 

‘Reteiveil in the Eclitoiial Olhcc on Fthuniy 12, 1940 
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lange was ^rom 81 to 162, with a median of 106 5. The childien 
were m the seventh and eighth grades, and had .in age lange of 
to 16J4 with a median of 15^ 

PROCliDURP 

The tests used were chosen fiom the Icngthv b.atteiy adminmteicd 
in the first study in this senes, .as being ones which were especially 
Suited for junior high school students, The natuic of the tasks 
should be relatively easy to comprehend and peifoiiii, and of such 
nature that they could be shortened where ncLCbsaiy for younger 
subjects As such, the tests chosen foi oui use weic tliobc listed 
in Table 1 The tests weie given on two scpaiatc days, usu.illy 

TABLE 1 

Ordbr of Ti' 815 Usni 
First clffy 

1 Code substitution (five sheets of 40 letters each) 

2 Spool packing (live tnals of live trays encli) 

3 Mirror drawing (three stars) 

Second dny 

+ Maze lenining (six turns of an elevated finger ma/e) 

5 Reading comprehension (foiii typed pages of geographical inatcrinl, 
10 minutes to rend as compared witli for college students; test 
of retention after Test 6) 

d Mental masie (eight pairs of tuimbers, one being coircct in cnch pair) 


two days apart^ at the same time of d.iv, the subjects being dinwn 
from study hall periods. 


Results 

The mam results of this study arc contained in Tabic 2, the tabic 
of intercorrclations 

The median correlation of tlic 15 coefficients presented is ‘lOi 
which of course is virtually insignificant, Wc may compaie this 
figure With those of -j-.lS found in the first gencial study, and 
19 where the series was lengthened The conclusion again is 
that learning abilities arc specific, 

^The writer wishes to acknowledge the work of Miss Margniet Harper 
and Miss Marian Knapp, also to thank Supciintendent Falk, Pilncipals 
McKenzie and Waehler, and Instructor Diehl, for securing the subjects for 
us from their schools and classes 
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TABLE 2 


INTCRCORRELATIONS AMONG LEARNING TASKS, AND Willi iNTrLIlGLNCC 



Code 

Spool 

packing 

Mirror 

drawing 

Ma/e 

Reading 

Mental 

maze 

IQ 

17 

— 30 

22 

3S 

,52 

34 

Code 


,33 

— 04 

09 

26 

01 

Spool packing 



09 

14 

03 

— 27 

Minor drawing 




3S 

04 

09 

Maze 





18 

37 

Reading 
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It miglit have been possible that in the pieseiit study a hiKhci 
lange of intelligence would have pioduceci a gieatei tliftcrentiatinii 
among subjects of diffcicnt dcgices of innate ability, wluch would 
have meant that even if Icaining ami aptitude wcic not perfectly 
corielatcd, at the same time the best Icaineis might have been above 
aveiage in all performances, and the poorei students below avciage 
But such was not the case. 

Actually, some of the highest conclations appeared between learn¬ 
ing tasks and intelligence The highest single coefTicicnt was between 
ideational memoiy foi the leading passage and intelligence, +52, 
this may be said to have lun true to form The next highest iiguic 
was that between scholastic aptitude and the mental maye, again not 
surprising Coirelations involving the moie motor tasks, cithei 
among each other or between themselves and complex learning or 
intelligence, in gcneial ranged much lower 

Othei factois which might be suggested as productive of diveigcnt 
influences aie probably of ininoi importance And as a matter of 
fact tliev piobably would seive to raise lalhci than to lowci the 
corielations We have m mind such factois as motivation, scholastic 
intcicbt, 01 socio-economic backgiound Fiotn gcneial obscivation 
It would probably he agiced that those of Icssci intelligence would 
be less hkclv to tiv haul and would he less adapted to an experi¬ 
mental situalion than would those of gicatci scholastic ahilitv Such 
influences would siivc to spicad rathci than to concentrate the 
gioiip, and if they woilccd svstematicallv sliould pioducc highci 
lathcr than lowei coiiel.itions 


Summary 

1 To check one aspect of tlie problem of possible coirelations 
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,imong le.ujiing atulitjes, that of lange of aptitude, 53 junioi high 
sciiool childien were racasuied on learning tests Tlic tests vaiicd 
among motoi, lotc, and ideational tasks, and ocuipicd two onc-hour 
sessions 

2 The median intcicoiielation turned out to he -\- 10. Since 
the group had a wide lange of uUelligcncc, /(p’s being fiom 81 to 
362, this clicck experiment sCives to coiioboi/ite the lesults found 
in two previous studies 

3. We may conclude, theiefoic, with even moic ccitaintv than 
befoie, that learning abilities aie specific lathei than gencinl. 
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AN EXPERIMENTAL STUDY OF EARLY CHILDHOOD 
MEMORY FINAL REPORT* 

Department of Psychology, Ohio Stale University 


Harold E Burtt 


The piesent study is a continuation of one icpoited earlier (1, 2) 
m whicli nonsense mateiial presented systcmattcalli’ to the subject in 
infancy, was le-learned at a later age and the late of rc-learning 
compaicd with the late of learning new materia! of similar natuic 
The picviously reported le-leaimng experiments began at tlic ages 
of and 14 lespectivcly, the piesent one at the age of 18 The 
mateiial consisted of selections from Sophocles Oedipus Tyiainnn 
in the oiiginal Gieek which ^ya8 tantamount to nonsense matenalt 
Each selection included appioximatcly 20 lines oi 240 syllables of 
iambic hcxamctci The subject was a buy with .in IQ of approxi- 
matelv 130 Beginning at the age of 15 months tJirce of these selec¬ 
tions were lead to him once daily foi a period of thicc months—a 
total of 90 icpetitions. At the age of 18 months tlicsc selections 
were discontinued and thiee othcis read dailv for three months 
This piocedure was continued until the subject was three vc.iis old 
and 21 selections had been presented The year cxpciiment 
utilized onc-third (seven selections,—one fiom each 3-inoiUh 
peiiod) of the available material which had been piescnted m infancy 
plus thiee new selections foi control The 14-yeai experiment util¬ 
ized anothei thud, and the piesent and final expciimciit used the 
last seven selections plus thiee new contiols It u’jii) thus possible to 
compaie the “saving” at the thice ages 

The pioceduie in the piesent case w.is pi.ictiLallv ulentiLal wilh 
that m the pievious experiments, Two tiials weic given d.iilv and 
this schedule was maintained with vciv little variation A minoi 
diftcicncc was the le-learning of tw'o selections which had seivcd as 
coiitiols in the two previous senes. The 12 selections undci com¬ 
parison were ahva^s given in one tiial and their oider fiom tiial 
to tiial was lotatcd systematically Tlie selections as in tlie earlier 
cxpeiiincnt, wcie mcrelv icad to the subject foi the (iiat 18 tiials 

*‘Receiyed ni the Eilitojial Oflice on February 26, 1940 
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Beginning witli the nineteenth, cvciy thiul tii.il used the piompting 
method in -which the selection was icad slowly .ind the subject 
anticip.atcd any syllables whicli he could. These syllables wcic under¬ 
lined in the text and the date noted at winch tiicv li.id hist been 
anticipated coiicctly This pioceduic was continued until evciy 
syllabic m a selccton, except foi the initial cue woids, had been 
anticipated and tlic icqinsite miinbei of tunls constituted one item 
of scoie. The lepctitions wcic continued as neccssaiv until the sub¬ 
ject could iccite the entire selection without piompting and the 
number of tiials up to this point constituted the othei item of scoie 
Motivation in the present instance was appaicntly about the same 
as in the second expenment. A vaiiablc wlii^h could not he con- 
ti oiled, of course, was the occasional tendency to think of words 
01 phrases between trials. This was maikcd with refcience to 
Selection D (infia) but otherwise the tendency was negligible In 
a few instances while listening to a selection when lie was not sup¬ 
posed to iccite, the subject did speak it softlv to him&clf On the 
occasions wlicff theie was an apparent tendency to dcpait fiom the 
regulai progiam in the way of reciting between timls, no comment 
was made and the practice seldom persisted. With the exception 
of Selections /I and Oj which had scivcd as contiols in the two earlier 
senes, the subject appaiently had no notion as to which wcie oiiginal 
and which were contiol selections. 

The mam results together with some data from the eailicr ex¬ 
periment by way of comparison are given m Table 1 The fiist 
column gives the age at which the original leading took place. The 
Roman numerals in the next column aie the aibitiary designations 
of the selections used in the 8-year experiment. The next column 
gives the number of repetitions necessary before the subject recited 
the selection verbatim without piomptmg. The data were analy'^sed 
from two standpoints, the number of repetitions necessaiy before 
each woid m the selection had been anticipated and the niimbei of 
repetitions required for icciting it veibatim without piomptmg 
Previous analysis indicated, hovvevei, that theie was little choice 
between these two methods of scoiing and for the lemamdei of the 
discussion the data will be confined to the last method, viz, the 
numbei of trials necessary foi a complete veibatim recital witlioiu 
piomptmg Such scoies for the 8-vcar cxpeiiincnt occur m the 
third column The next two columns give similai data for the 14- 
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TABLE 1 


Tui/VLb Necessary tor Correct RcciiArioN 


Age in mos, 

Eight 


Fourteen 


Eighteen 


Qt oilginnl 

yeai 


year 


year 


reading 

selection 

Tiials 

selection 

Trials 

selection 

Trials 

IMS 

III 

382 

n 

142 

I 

202 

18-21 

VI 

253 

V 

139 

IV 

190 

21-2+ 

IX 

385 

VIII 

169 

VII 

181 

2+-27 

XII 

379 

XI 

151 

X 

220 

27-30 

XV 

328 

XIV 

145 

XIII 

160 

30-33 

XVIII 

226 

XVII 

169 

XVI 

175 

33-36 

XXI 

265 

XX 

127 

XIX 

193 

Av of all 


317 


149 


189 

Av 3 eaily 


340 


ISO 


191 

Av 4 later 


299 


148 


W 

Control 

A 

409 

D 

169 

G 

205 


B 

4S1 

E 

151 

H 

193 


c 

4+S 

r 

166 

J 

175 

Av control 


435 


162 


191 






A 

112 






D 

37 


year expciinjent nnd the last two columns for the piesent c'cpcri- 
mcnt. The lower poition of the talilc gives clnta for the control 
selections, i.e, those which were learned dc novo These were 
aibitiarilv designated bv letters rather than by Roman numeral. 
In the last two colunms Sclcctioiib A and D appeal a second time 
The} weie included at the I8-j’cfii level to dctcrnime the difficiilty 
of relearning a selection of this type whicli had been mastcied ten oi 
four yeais previously 

The most general notion of the icsults mav be obtained from the 
averages It required 189 repetitions foi a coiiect iccital of the 
average selection m the piesent le-lcaining expenmciit wlieieas for 
the coiiesponding contiol selections the avoiagc is 191 llie diftei- 
ence obvioiisl}' is negligible and of no statistical significance lly the 
other method of scoiing (supra—not shown in tabic) the concs- 
ponding aveiages aic 172 and 175 The .ihsence of aiiv saving in the 
piesent case mav be compared with the 27 per cent at 8 years (30 
per tent by the other method of scoring—supra) and 8 per cent at 
14 vcais by cithei scoiirig method Apparently the last four years 
were sufficient to eradicate completely any trace of the onginal 
stimulation in infancy 
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As 111 the pievious eYpeiiiiieiits, the selections wcie gtouped and 
aveiagcd so that the thice which wcic picscntccl c.uliest in infancy 
constituted one group and the fom in latci infancv a iccoml gioup 
The difteience between these aveiagcs olivumsly i'' itot significant 
in the piesent senes 

Learning cuivcs were jilotted as in the picvinns sciies (2). The 
two curves foi avciage iclc.uning selection and nvciagc contiol selec¬ 
tion aic piacticallv indistinguishable and not wortli picscntiiig licie 
The gloss nuinbet oi icpetitioiis ncccssaiy m the picsent study 
was much less than in the 8-ycai but slightly gicatci than in the 
H-jeai expciiracnt The foimei diftcrcnce is piesuinably due to 
gieatci matiinty, better motivation and an appiecintion of the 
scientific impoicance of the cxpciimcnt The reason for the lattei 
IS less cleat. It cannot be attiibuted to the incic lapse of time since 
the leading in infancy, hccaiise it chaiactenzed control as well as 
expenmcntal selections Tlie subject lepoited occasional confusion 
of groups of syllables with similai gioups which he icmcmbcicd 
vaguely It is cpiite possible that such similar groups wcic cairied 
ovei from tlic 14-ycai experiment and caused this confusion Indica¬ 
tions of this cfliry-ovci may be seen in the fact that Selection D 
which had been Icaincd to the point of complete iccitation at age 14 
was lelcained at age 18 in 37 icpctitlons, and on the 19t)i tiial 
which was the fiist one on which he was nllowecl to attempt lecita- 
Uon the bubject icpeated 182 nut of the 240 syllables Incidentally 
on the second tiial with that selection the subject stated tliat it 
sounded familiar and thereafter was suspicious that he had experi¬ 
enced It more recently than Infancy, However quite caily with 
Selection G (contiol) he stated that some woids wcic vaguely 
familiar. 

On the whole the expenment suggests that the cHcct of presenting 
uoiuense inateiial in infancy was veiy cleiulv mamtest in lelcainmg 
expeiimciits al the age of tiaces weic still app.uent at the age 
of 14, but bv the age of 18 the effect had completely disappeared 

Summary 

Meaningless iiiatciial (20-line selections ot Gieck di.ima) was 
read aloud to the subject daily beginning at the age of 15 months 
Eveiy thiee months a difteient set of suuilai '•elections wa^ iwcd as 
matciial and this piocedute uas continued till the age ot tliiec 
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CRITICAL REVIEWS OF RECENT ROOKS 


(Goldstein, K Hamm l^atute tn the Liffht of Psychop^ithology 
Gamhndge' Ha/vmd Uiitv. Piesi, 1940, Pp 25S) 

_ 1 

Rcviewl'd ry FRFDERrcK IVyatt 


In the WiHiiim James Lcctiiics dclivcieci at Harvard Univefsitv 
m 1937-1938, Goldstein expounds what psychology can leain from 
the atudv of persons afflicted with diseases or lesions of the brain 
At the same time he outlines a sjstem ot psychologi' on a biological 
basis Goldstein see«5 as an important turning point in tire method 
of biologj’’, its swiiigmg away from the atomistic, oveiwhclmmgly 
quantitative approach Instead, the “holistic’' approach has been 
developed during the last two or tliiee decades, to the elaboration 
of which the authoi has gientlv contiibuted It rests on the nbseiva- 
tior that oigamc pjoccsses observed in isolation change iheir func¬ 
tion Every obbcrvation has to be made witl) a vieu of the entire 
organism, following the scheme of “figuie’’ and “backgioiind” which 
was mtrotiuced bv Gestalt Psychology. The value of single facts foi 
the understanding of the oicanism depends on oiu concept of the 
latter and on then significance or biological relevance Any under¬ 
standing of anv single function of the organism can only be accom¬ 
plished by an interpretation wliicli as a principle considers not only 
the entire organism as a living unit, but also its developmental 
histoiy and its environment. The intrinsic structuic, the “Gestalt” 
of the Oiganism is not discovered picccnic.il but is supphed by our 
own thinking, as one of the “symbols” without whicli the trisk of 
science could not be accomphshed “In biology cvciy fact always 
li.as a qualitative significance.” Explanatory hypotheses, tlicreforc, 
must be advanced in oidei to be tested cmpiiicall}’ .ind to be ivitli- 
drawn oi amended, if this should proic to be neccisaij. 

For the study of the human pcrsonalit} Goldstein bchcics patho¬ 
logical data to be very helpful, those which .iie denied from diseases 
or lesions of the lir.un moie so than those fiom the yet controversial 
fields of neurosis and psvciiosis Siippuitod bv .i rich casc-matenai 
Goldstein pioceeds to demonstrate tlint persons with brain lesions 
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exhibit behavior whicli is ch.uactciistic tliioiif^ii “lack nf giasp of 
the abstract, lack of an approach to nnat'Uicil inalulitj on the 

part of the patient to give himself nn accoimt of liis oxan acting and 
thinking, inability to make a scpai.ition betxvcen tlio ego and tlic 
woild, and lack of fieedoin ” In CrolcUteiii’'- opinion all lliesc things 
mean the same, namelv “The lack of an attitude towaiil the ab¬ 
stract" Patients of this kind show :in ahmnmal degiev of depend¬ 
ence on the outci leality. Ilccaii'ic of then inabililv to peifoim 
abstiactlons tlicy .aic also utteily unpiodiictivc Goldstein concludes 
that in human bcnigs geiicially two types of behavior c.in be dis¬ 
tinguished, the conciete and the abstract, of which the latter repre¬ 
sents the highest and essential capacity of m.in. 

Plienomcna whicli can be observed xvith patients suftciing lioin 
aphasia, show that they have lost undcistaiiding ioi the gcneinl con¬ 
ceptual meaning of wotds, n phciiotnenon which again can be tiaced 
back to the loss of the capacity to make any sovt of abstraction If 
strong but inadequate stimuli foice themselves upon the oiganisin it 
feels threatened in its existence so tli.it “catastrophic" reactions will 
result, as may be observed with patients suftciing from biam clhcascs 
when faced with tasks with which thev cannot cope Such an c\- 
perience produces anxiety 

Anxiety denis with nothingness. It is the inner experience 
of being faced vritlr nothingness, Fcnr is the aiUicipation of 
onsetting annetv 

The sick will take to ceitam mechansims In oidci to escape fear 
The normal individual by his desue for expansion and self-actual- 
ization will conquer fear through activity .ind will “come to terms’' 
with the world 

Also normal persons, want to lessen then anxictv through ordci, 
noims, continuity, etc., but this tendency interacts with the Jesiic 
to expand. Out of the interaction between thc^e two comes the 
development of culture “ couiagc is nothing but an affirmative 
answer to the shocks of existence . which aie necessaiy to bear 
fot the sake of realizing one’s own natme.” 

Instinctive actions mean the coming to terms of the organism 
with the outer world* “they make possible the organism’s actualiza¬ 
tion of Its capacities." Goldstein disagrees pointedlv with the 
assumption that there are several basic instincts or drives. In his 
opinion they may be brought back to the one basic teiiclencv of sclf- 
actualization which is the essential moving force of the organism 
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Conscious and non-conscious phenomena in a definite configura> 
tion characteiizc consqious beljavJoi Sometimes one of them appeals 
as “figujc,” the zest as “bnckgiound ” But only m scientific ah- 
stiaction can anv one of them be singled out. Neurosis expresses a 
biological event similar to that which becomes effective in brain 
diseases, EotJi me governed by the same fundamental Jaw The 
oiganisni lias not been able to react in an adequate way to CPitai’n 
stimuli, these paiticulfir incidents, therefore, attain an abnormal 
stiength so that they again pioduce abnoimal after effects. The 
child’s intidequacy toward reality leads to catastrophic situations 
which lie tiies to avoid bv means of substitute reactions and hv 
buiding up new habits, with the aim to escape anxiety Because 
they are isolated from the total personality, these attitudes have a 
distuibing influence. 

Among all the potential ways in which the organism may hcliave, 
a numhei can be observed in which it actually seeks to function 
These “prefened peifoimances” coiicspond best to the capacities 
of thf* oiganism Tliey amount to constants, or basic traits of the 
constitutional and chaiactei make-up of tlie individual These modes 
of piefeired behavior, again, e\ercise a selecting and accentuating 
influence on his mannei of coping with new experiences 

The actualization of the self wind) Goldstein contends is the 
only moving foice of human activity, expresses itself in social life 
thiough two foims of behavior' self-restriction and encroachment 
upon other peisons The individual is consldeied primary to society 
though he is moulded by a convergence of external and internal 
factors. The customs of the social environment aie taken on by 
the individual in his youth They belong to the gioup but tlicir 
tiansmission depends on the ability foi abstiactivc attitudes, which 
IS peculiar to the individual. 

Goldstein has well demonstrated how much psj'cliologj' can gain 
from an ob'-civation of tlie defective oiganhm, in tins case, from 
disease oi lesion of the brain It remains open to (lucstinn, howcvci, 
whether generalizations derived from his field tan be extended to 
tlie entile bieadth of individual and social ps.vcbolngy In the ex¬ 
planation of the “catastrophic situations” theic seems to exist some 
logic'll incongiuitv m the equation of one statement, winch iiidiLates 
that “the souicc of anxiety is nothing and nowhere” (iion-existcncc 
of ‘.ouice'), with tlic other, that it is “the inner experience of being 



446 


journal op genetic Pb^CIIOlOGY 


faced with nothiiignebs (tlueiLt of <innrlH]ation) It ivoiild seem, too, 
that two essentially diffeient c^pciiencos s\ich ns the feebleness of 
tlie child in respect to the stimuli of its enviionmcnt (in gcnenil, but 
inoic from the pliysical point of view), and tlit conflict which aiiscs 
between the child’s “tendency towaul sclf-:ealTAation” and the dc- 
niand of the (human, psycliological) envuonmciu, cannot be iiiiule 
into one 

Goldstein lias in an admirable way implancntcd in his discourse 
the findings and ideas of scientists of widely diitenng conviction^; 
To Freud’s work, however, thougli discussing it at some length, 
he has clone little justice. With legaid to the fundamentals of 
Goldstein’s psychology, it would seem th.it the “attitude toward 
the nbstiact” as the main piincipJc of mental life ^ ovcisti.imed, 
significant though it ceit.iinly is The same .ipplics to the “desire 
foi self actualization” which fis a principle is too indefinite to be 
of gieat cxplaiintoiy powci, There Is, paiticulaily in the lattci 
idea, a touch of mctapliysics which would seem to go beyond wliat 
Goldstein himself suggests as the piopcr inngc of a "symbol " 

The concept of the oiganism itself one would wisl\ moie accu- 
i«itclv defined. It is not always clear whctJici this tcim me<ins t)ic 
entije organic unit of the individual, or only the body But the 
ciiticism of ceitain factual positions, as, fen insLance, that of in¬ 
stincts 01 that of feai, should not obsetne the mciith of this book 
which IS pniticularly consUuctivc fiom the mcthodologic.il and 
philosophicfil point of vievy. The sjstem.itic crittcism of atoinisni in 
biology, of the stimulus response scheme, and of conditioned icflc\cs 
puts theoietical claboiation and the weight of laige experience to 
the support of a ticnd in modem biology and bio-psycliology -winch 
stiikcs me as of piofound iinpoitance, The implementation of com- 
piehcnsivc hvpoiiicses, the cliaractciization of the natuic of data in 
biology, the outline of a methodology of the biological sciences .ire 
CQiitiibutions of gieat value. A methodological discussion and sin- 
vey of the psychologic.il insight which may be deuved fiom the 
study of biain diseases and lesions has been -wanting foi some time, 
and it gams thiough the f.act th.it Goldstein is repoiting about le- 
seaich of which he himself has conducted a substantial part Not 
should the cthicnl conviction with which this hook is inihiicd icm.iin 
Without appeal. 

J-Iaivmf} Piyiholo^ual Chmc 
64 Plym^itQii Sueet 
Citmbndge, j\Iassathuseits 



(Katona, G Oi/j^mziugi md Memoiizing New Yotk'Cohimhia 
Uiiiv PtebSj 1940 Pp 318 ) 


Revirwfd dy Livingston Weigh 


These studies in the psvcJiologj'- of Jcainmg and tcadiing aic 
based on the distinction between meaningful and senseless learning. 
The hist type involves the establishment of connections "bv the 
conditioned leflex technique or bv repeating the same contents oi 
responses ovei and ovei again” The second entails "appichcnsion 
of jclatjons/’ “undeistanding of a piocedine,” and "insight into a 
situation.” In loosci language, the foimer is sometimes icfencd to 
ns memorizing and the lattci as uiulcistamling 

The majoi thesis which Dr Katonn endeavors to siippoit is that 
undcistanding oigaiiizcd wholes is the piototipe of Icnining He 
challenges tlie assumption that tins 3 s tme of mcclianical memoriza¬ 
tion His challenge is made with caution, for while lie sticsscs inativ 
of the essential diffcicnces between these two piocesses, lie admits 
that as yet proof is insiiffi-cicnt concerning the exialcncc of anv prioi- 
ity of memory, oi that mcinoiy and undcistanding arc distinct and 
independent learning pioccsscs, "So far,” he adds, "we liavc failed 
to piove explicitly that the undcistanding of a meaningful whole is 
not the icsult of many nibitiaiy connections pieviously foiiiiul ” 

He demonstrates tlic advantage of both processes, but expresses 
the belief that those of undcistmding arc mote significant His 
analysis of the two pioccsscs is based on cxjicriniental invt'itig.itioiis 
made on college students who were given pioblcms consisting of 
jcqiiiiod changes in designs made uitli matches, and card tucks 
Those hubjects wlio learned the piinciplc involved in the liist of 
these two tvpcs of tasks wetc imicli moie successful in gcneiali/mg 
with similar pioblcms The results, liowevei, indicate that meinoii- 
zation is "ill some cases the quickest iv.iv of Icaining,” it often bungs 
the sliortest leactioii time, and is ceitaiiily bcttei tJian incorrect or 
paitiiil undcistanding, Tiicse are cases wlicic tlie .ipplication of 
knowledge is not roquiicil 

'I'hc author .ittcmpts to explain win meaningful learning, or 
understanding, is advantagLous to gencraliz.ition or transfci bv aid 
of a ]i)’pot)icsis of memoiv tjaics This bypotlic^is mcliult's the dis- 
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tinction between stiuctural and individu.il tiaces Ihe stiuctui.il 
traces aie not vague ideas As cauieis of knowledge tlicj^ aie as 
deal as individual tiaces 13ut the stmctiiial tiaccs aic flexible and 
adaptable to situations, wheieas the individual traces aic not 

“Just as a perception can be called d unified, ccnteicd and coiv 
denscd lesiilt of the stimuli," be says, “a stuictiual tiacc c.in be 
called a unified and condensed lesult of a pciccption ” 

Individual tiaces .iie not foimed by sudden insight, oi gi.ulually 
by an adequate organiz.-ition of a mateiial, but “.iic the icsults of 
a slow, patient and laboiious method—mcraoiizing " 

His memoiv trace tlicoiv is used to explain the undcilying diftei- 
cnccb between mcmoiv leaining .ind undeistanding, since the foiniei 
makes use of individual tiaces and the latter of stiuctmal traces. 
Unfoitmiately, bis descuption ot traces, at one point at least, icsults 
in circulai aigumentAtion, for he explains memoiy \n tcims of indi¬ 
vidual tiaces, and [ndividunl traces as the icsult of nicmoii4ing. 

The most impoitnnt coiitiibutions of this woilc aie the icsults of 
his experimental studies, and the desciiption of the diftciciiccs be* 
tween the two piocesscs in question. Wliatcvei wc mav call them, 
or however we may interpret them, seveial piocesscs of some soit 
exist in learning On a widci scale, the ultimate explanation of the 
similuities and difterenccs between the conditioning, the and 
eifoi, the "insight" and the inductive leasoning situations, still le- 
mam to he given sntisfactoiily. Can these be distinguished in tcims 
of memory and undeistanding alone, oi m teims of vaiying dcgices 
of applicability^ Such questions extend bevond the limits of Di. 
Katonn's piesent inqiiiiy Still his investigations and speculations 
aie closely iclated to this laigei pioblcm He has shown cases 
where the understanding piocess is supcrioi to the memoiy piocess, 
and vice vcisa He has .admitted that often learning may be ,i 
gradual piocess, that insight does not nccessaiilv occur at once, and 
that tlieie may be an mteidcpendence between memoiizmg and 
undeistanding. From this point we m.w proceed faithei, and admit 
that (a) thcie is no necessity for assuming all Icanimg to be of one 
type, (b) that the gicat divcisity of pioblem situations icc|uhes 
essentially different methods of discovciing solutions, The cat in 
a problem box has very little oppoitunity of making use of Pav- 
lovian conditioning. If Pavlov’s dog had a human biain he might 
have amused Iiimself by making inductions But it is inconceivable 
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how lie could have indulged in tiial and ciioi, oi insight, in such a 
situation Any one can widen oi limit the application of the teim 
learning, but this does not alter human behavior, noi dccieasc the 
variety of pioblem situations Though Dr. Katona’s interpietations 
aie based on the piinciples of the Gestalt School, he has, either 
intentionally or unintentionally, implied many propositions that 
would bleak down bariicrs between his school and others. 
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how iie co\jld have intlulgec! in tiial and ciioi, oi insight, in such a 
situation Any one can widen oi limit the application of the tcim 
learning, but this does not alter human behavior) noi dccieasc the 
variety of pioblem situations Though Dr. Katonas interpietations 
aie based on the piinciples of the Gestalt School, lie has, either 
intentionally or unintentionally, implied many propositions that 
would bleak down banicrs between his school and others. 
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